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ideal  for  high  reliability  industrial  applications.  Liste< 
below  are  a  few  of  the  hundred  stock  types  available  fo 
every  application.  Industrial  ratings  in  bold. 


-  ,.^^4 

Type 

No 

Application 

MIL 

Type 

Pri.  Imp. 

Ohms 

Sec.  Imp. 
Ohms 

Unbal. 
OC  in 
Pri.  MA 

Response 

2  db  (Cyc.) 

Max.  level 
dbm 

H-1 

Mike,  pickup,  line  to  grid 

TF4RX10YY 

50,  200CT,  500CT 

50,000 

0 

50-10,000 

-(-  5 

H-2 

Mike  to  grid 

TF4RX11YY 

82 

135,000 

50 

250-8,000 

+  18 

H-5 

Single  plate  to  P.P.  grids 

TF4RX15YY 

15,000 

95,000  CT 

0 

50-10,000 

^  5 

H  6 

Single  plate  to  P.P.  grids, 

DC  in  Pri. 

TF4RX15YY 

15,000 

95,000  split 

4 

200-10,000 

f  11 

H-7 

Single  or  P.P.  plates  to  line 

TF4RX13YY 

20,000  :j 

150  600 

4 

200-10,000 

-  21 

H-8 

Mixing  and  matching 

TF4RX16YY 

150/60C 

600  CT 

0 

50-10,000 

^  8 

H-14 

Transistor  Interstage 

fF4RX13YY 

10K/2.5K.  Split 

4K/1K  split 

4 

100-10,000 

+  20 

H-15 

Transistor  to  line 

IF4RX13YY 

1,500  CT 

500/125  split 

8 

100-10,000 

+  20 

.  '  ■ 

1 
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lype 

No. 

Application 

MIL 

Type 

Pri.  Imp. 

Ohms 

Sec.  Imp.  OC  in 

Ohms  Pri.  MA 

Response 
+  2  db  (Cyc.) 

Max.  level 
dbm 

1^20 

Single  plate  to  2  grids,  can 
also  be  used  tor  P.P.  plates 

IF4RX15YY 

15,000  split 

80,000  split 

0 

30-20,000  * 

+  12 

N-21 

Single  plate  to  P.P.  grids, 
DC  in  Pri. 

TF4RX15YY 

15,000 

80,000  spilt 

8 

ioo~2^o7oob 

+  23“ 

H-22 

Single  plate  to  multiple  line 

TF4RX13YY 

15,000 

50/200, 

125/500 

"nr 

^^20,000 

~  +23~ 

P.P.  plates  to  multiple  line 

1F4RX13YY 

30,000  split 

50/200, 

125/500 

8 

BAL. 

30-20,000 

+r9~ 

H-24 

Reactor 

TF4RX20YY 

450  Hys.-O  DC,  250  Hys.-5  Ma.  DC,  6000  ohms 

65  Hys.-lO  Ma.  DC,  1500  ohms 

H-25 

Mixing  or  transistors  to  line 

TF4RX17YY 

500  CT 

500/125  split 

20 

40-10,000 

+30 

Typical 

Compact  Audios 


RC-50  Case 
1-5/8  X  1-5/8  X  2-5/16 
8  oz. 


Typical 

Sijrbminiature  Audios 


SM  Case 

1/2  X  11/16  X  29/32 
.8  oz. 


Type 

No 

Application 

MIL 

Type 

Pri.  Imp. 

Ohms 

Sec.  Imp. 
Ohms 

unoai. 
OC  in 
Pri.  MA 

Response 

2  db  (Cyc.) 

Max.  level 
dbm 

H-31 

Single  plate  to  1  grid,  3:1 

TF4RX15YY 

10,000 

~90,000 

0  " 

300-10,000 

4-13 

H-32 

Single  plate  to  line 

TF4RX13YY 

10,000 

200’ 

3 

300-10,000 

4-13 

H-33 

Single  plate  to  Irw  imp. 

TF4RX13YY 

30,000 

50 

1 

300-10,000 

-hl5 

H-35 

Reactor 

TF4RX20YY 

100  Henries-0  DC,  50  Hennes-l  Ma. 

DC,  4,400  ohms. 

H-36 

Transistor  Interstage 

TF4RX15YY 

25,000  (DCR800) 

1,000  (DCRl  10)  .5 

300-10,000 

+  10 

H-39 

Transistor  Interstage 

TF4RX13YY 

10,000  CT  (DCR600) 

2,000  CT 

2 

~  300-10,000 

+  15 

H-40A 

Transistor  output 

'^’TF4RX17YY 

500  CT  (DCR26) 

600  CT 

10 

300-10,000 

+  15 

HV  Sec. 
CT 

45_0_^ _ 

500 

MO  600_ 
700/750 
850, 1050 


DC  MA* 

120  _ 

65 

110/6^ 
170  110 
320  280 


Military  Rating 
Fil.  Secs. 


6.3V, 2A 

6.3V.3A-5V,2A 

6.3V.4A.-5V,2A. 

6.3V,5A.-6.3V.1A..5V-3A. 

6.3V.8A.-6.3V,4A.,5V-6A. 


OC  MA* 
J30 
75/65 
J80/J[00 
210/150 
400/320 


Indtistrial  Rating 
Fil,  Secs. 


6.3V.2.5A. 

6T3V.3A.-5V,2A. 

6JV>A^.5y.2A^ _ 

6.3V]6A.-6.3V,1 .5A.-5V,4A^ 
6.3V,8A.-~6.3V,4A%3V.6A. 


Typical 

Power 

Transformers 


Pri:  115V  50/60  Cyc. 
*Choke/Cond.  inp. 


mmm 

Type 

Sec. 

No. 

Volts  Amps.  ^ 

H-121 

2.5  10(12)  1 

And  Special  Units  to 
Your  Specifications 


NITED 


TRANSFORMER  CORPORATION 


150  Varicic  Street,  New  York  13,  N.  Y. 

PACIFIC  MFC.  DIVISION:  4008  W.  JEFFERSON  BLVD.,  LOS  ANGELES  16,  CALIF. 
EXPORT  DIVISION:  13  EAST  40fh  STREET,  NEW  YORK  16,  N.  Y.  CABLES:  "ARLAB" 


In  antenna  systems 


capability  in  the  field  oj  antenna  systems? 


ANTENNA  EQUIPMENT 


Its  the  capability  to  do  the  basic  K  »3i.  IJ  in  microwave 
propagation  .  .  .  to  design  and  develop  the  antenna  system 
.  .  .  to  manufacture  the  dish,  the  mount,  and  all  waveguide 
components,  horns,  etc.  ...  to  provide  complete  held 
engineering  service  which  includes  site  surveying,  construc¬ 
tion  and  erection,  final  checkout,  and  servicing. 

In  short,  it’s  the  .canahilitv  to  do  it  all — u  total  service 


Coast  AJfiHutr  .  .  . 

SATELLITE  KENNEDY,  INC.  of  CALIFORNIA 

P.  O.  Box  1711  y  Monterey,  (Mlijornia  —  FRontler  3  - 2 4>61 

Doivn-to-elnth  SOLUTIONS  to  out^of ^this-world  PROBLEMS 
Tracking  Antennas- Radio  Telescopes-Radar  Antennas 
“Trans-Horizon"  Antennas-Tropospherlc  Scatter 

Ionospheric  Scatter  ^  " 
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automatic  tuning 
for  45  kw 
communication 
stations 


HUIIIS 


Stemming  from  a  common  luaitage  of 
design  concepts  and  engineering  stand¬ 
ards,  Collins  single  sideband  swstems 
range  in  function  from  low  power,  fixed 
tuned  facilities  to  this  automatic  45  kw 
station.  Anv  frecpiencv  in  1  kc  stejvs  in 
the  2  to  29.999  me  range  rnav  he  se¬ 
lected  on  a  direct  reading  counter  dial. 
Switching  matrices  enahh*  local  or  re¬ 
mote  selection  of  antennas  as  well. 

Nucleus  for  this  station  is  the  2()5|-1, 
a  fully  automatic  45  kw’  PEP  linear 
power  amplifier.  Tuning  is  complet(‘d 
automatically  hv'  servo  systems  actuated 


hv  an  error  signal  derived  from  phase 
comparison  of  input  and  output  signals. 

'i'lii*  automatically  tuned  31()F-1  Ex¬ 
citer  gemaates  tlu*  sideband  signal  with 
a  balanced  modulator  and  .Mechanical 
Filter,  heterodynes  it  to  th(‘  ojH'iating 
fr(‘(juency  and  amplifies  it  to  the  de¬ 
sired  excitation  level,  using  rc'ec'iving 
type  tubes  throughout. 

Cdos(4\’  relati'd  to  the  exeit(‘r  is  the 
5()E- 1 .  Heeeiver.  It  uses  a  Mi'ehanieal 
h'iltiT  for  narrow  bandwidth  and  shaip 
skirt  attenuation.  I'refjuencii's  arc'  syn¬ 
thesized  by  a  stab'ilizc'd  mastc'r  oscillator 


w’hich  is  phase  locked  to  an  internal 
fre(juenc\'  standard  imparting  a  stability 
of  1  part  in  lO"  per  month.  Frecpiency 
standards  with  a  stability  of  1  part  in 
10'  per  day  are  available. 

The  ecjuipment  described  is  part  of 
the  complete  Collins  line  of  SSB  ecpiip- 
ment  and  accessories.  Other  equipment 
can  provide  from  100  watts  to  45  kilo¬ 
watts  output  with  manual  or  automatic 
sc'ivo  tuning.  "  . 

Write?  for  literature  “or  consult  your 
Collins  representative  for  additional 
technical  information. 


COLLINS  RADIO  COMPANY  •  CEDAR  RAPIDS.  IOWA  •  DALLAS,  TEXAS  •  BURBANK,  CALIFORNIA 
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electronics 
in  the 
aerospace 
age- 


by 

COLONEL  CARLO  R.  TOSTI,  USAF 
Chief 

Command  Presentations 
Air  Research  and 
Deveiopment  Command 


(above)  Douglas 
Thor  in  flight. 
<uppcr  left)  Air 
Force  Titan  ICBM 
prior  to  launching. 
•  lower  left)  Doug¬ 
las  Thor  prelaunch 
activities. 


i oi>\\  \\K  LIVE  in  an  a^e  of  ages.  Since  World  War 
Hue  have  variously  referred  to  our  times  as  the  atomic 
age,  the  nuclear  age,  the  jet  age,  the  missile  age,  and 
more  recently,  the  space  age.  And  many,  as  I  do  in  my 
title,  often  refer  to  it  as  the  aerospace  age.  Whatever  else 
this  age  in  which  we  live  may  he.  it  is  also  an  electronics 
age. 

The  past  twenty  years  and,  in  particular  the  past 
decade,  have  seen  electronics  expand  phenomenally  the 
capabilities  of  industry,  business  and  the  armed  services 
to  produce  and  to  operate  effectively  and  efficiently.  Even 
the  individual  has  profited  in  comfort  and  pleasure  by 
invisible  hearing  aids,  television  and  other  luxury-neces¬ 
sities.  In  fact,  within  the  past  several  weeks  I  read  in  the 
/Tu//  Street  journal  about  a  research  and  development 
project  by  a  leading  appliance  manufacturer  which  offers 
the  })rosj)ect  that  someday  we  may  see  a  housewife  who 
is  downtown  shopping  reach  into  her  handbag  to  adjust 
a  knob — a  remote  control  to  adjust  the  heat  on  the  roast 
in  her  oven  at  home.  While  this  is  a  future  possibility, 
other  fabulous  capabilities  through  electronics  have  been 
with  us  for  some  time. 

For  example,  since  just  prior  to  World  War  II  our  eyes 
which  can  see  hut  several  miles  in  searching  the  skies 
have  been  augmented  by  radar  which  can  look  out 
hundreds  of  miles,  and  m>w.  with  recent  developments, 
thousands  of  miles  to  detect  objects  in  s})ace.  Through 
electronic  means,  light  can  he  amplified  so  that  we  can 
virtually  see  in  the  dark,  through  the  medium  of  tele- 
\ision,  we  here  in  Washington  can  at  this  moment  l)e 
witnesses  to  events  taking  j)lace  across  the  country.  In 
fact,  it  may  not  he  too  many  years  before  we  can,  by 
using  satellites  as  relay  stations,  sit  at  home  and  see  what 
is  going  on  anywhere  in  the  world. 

W  here  human  musc  les,  brainpower  and  sensory'  per¬ 
ception  have  not  been  adecpiate  for  the  job  of  operating 
swift  moving  and  complex  ef|uij)ments  such  as  modern 
aircraft.  wea])on  control  systems,  production  lines  and 
so  forth,  the  electronics  black  box  has  complemented  or 
substituted  as  a  sensor  and  a  reactor  to  various  stimuli, 
with  a  sensitivity  and  infallihilitv  difficult  to  match  by 
humans. 

Where  the  operational  |)rohlem  has  become  so  complex 
with  myriad  inputs  that  the  human  brain  finds  it  im¬ 
possible  to  assimilate,  store  and  take  action  on  all  of  the 
information  availa})le.  the  electronic  brain  has  taken  over. 
For  example,  the  electronic  computer  is  the  heart  of 
.S  \(iF,  the  Semi-Automatic  (Ground  Environment.  The 
electronic  computer  also  is  making  valuable  contributions 
by  extracting  more  sc  ientific  and  technical  products  from 
our  limited  technical  manpower  resources  by  solving 
problems  many  times  more  swiftly  than  they  could  he  . 
solved  by  slide-rule  methods. 

Anollicr  area  in  which  tlie  c-omputer  will  make  re¬ 
markable*  contributions  in  the  \ears  ahead  is  in  the 
direct  translation  of  scientific  papers  from  one  language 
into  another.  Ihe  Air  Force  is  quite  interested  in  this 
capability  and  is  ac  tively  supporting  tlie  development  of 
suc  h  ecjuipment.  W  eVe  not  alone,  however,  for  in  a  recent 
artic  le  a  Russian  scientist  stated  that  they  too  are  w^orking 
on  suc’h  a  computer  to  translate  scientific  pajiers  written 
in  English  into  Russian. 

Turning  to  the  vital  area  of  communications,  where 
the*  human  xoice  is  too  weak  to  carry  a  message  more 
than  a  few  feet,  radio  communications  have  made  possible 
global  conversations.  And  here  again,  as  we  look  to  the 
future.  c’ommunication  satellites  promise  to  simplify  and 
c*xpeclite  global  communications. 

fruly.  when  we  summarize  and  recap  the  developments 
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of  the  past  (lt‘(  a(le  we  must  marvel  at  what  our  electronics 
industr)  lias  accomplished.  And  when  we  ^ive  praise  to 
the  fantastic  capahililies  of  our  electronics  e(|uipment — 
the  computers,  the  radars,  the  communication  sets,  the 
television  sets,  etc, — we  cannot  help  hut  give  greater 
praise  to  the  men  of  the  electronics  industry  who  have 
created  the  capabilities  demonstrated  by  the  ecjuipment 
they  liave  produced. 

Over  the  years,  their  goal  has  been  one  of  trying  to 
obtain  greater  capability  and  reliability  with  equipment 
which  weighs  less  and  occupies  less  space.  1  he  fruits  of 
these  endeavors  are' seen  in  some  of  the  miniaturized 
eijuipments  which  are  in  everyday  use  toda\.  In  the  com¬ 
mercial  radio  field,  the  small  transistorized  radio  has  been 
on  the  store  shelves  for  a  long  time.  And  already,  in  the 
"sanie  field,  the  solar  powered  radio  has  been  introduced — 
the  transistorized  radio  which  is  operated  with  solar  cells 
which  convert  the  light  of  the  sun  into  electrical  energ) . 

dTue,  the  transistor  and  the  printed  circuit  have  con¬ 
tributed  importantly  in  miniaturizing  electronics  comjio- 
nents  and  systems.  Hut  today,  order  of  'magnitude  reduc¬ 
tions  in  size  are  in  promise  through  molecular  electronics 
— a  major  dramatic  step  forward,  or  breakthrough.  Per¬ 
haps  some  of  vou  are  already  at  work  in  this  field  which 
has  promise  not  oid\  of  orders  of  magnitude  reduction  of 
size  hut  also  of  increase  of  reliability.  I  he  jirinciple  in¬ 
volved  in  molecular  electronics  is  one  of  eliminating  in¬ 
dividual  components  such  as  tubes,  resistors,  capacitors 
and  coils,  and  replacing  them  with  a  piece  of  material — 
a  piei'e  of  material  which  combines  all  the  functions  of  the 
circuit.  \\  estinghouse  Corporation,  for  example,  has 
demonstrated  an  optical  telemetry  circuit  which  consisted 
of  lo  components  of  the  conventional  tyjie  and  16  soldered 
joints — each  soldered  joint,  as  you  know,  being  a  source 
of  pot(*ntial  failure  and  reduction  of  reliability.  "Ibis 
same  circuit.  rej)roduced  through  molecular  electronics, 
is  a  piece  of  material  having  but  two  soldered  j<dnts — the 
input  and  the  output — and  is  much  smaller  in  size.  One 
wav  of  describing  the  reduction  in  size  is  to  say  that  a 
chassis  the  size  of  a  breadbox  has  been  replaced  bv  a 
chunk  of  material  about  the  size  of  a  cube  of  sugar.  And 
so  we  see  that  there  are  still  remarkable  advancements 
to  be  made  in  the  electronics  field. 

As  we  look  to  the  future,  the  role  of  electronics  prom¬ 
ises  to  become  increasingly  important.  A  Ballistic  Missile 
Karly  Warning  System  (HMfiWS)  is  now  being  con¬ 
structed  in  the  far  north.  With  this  system,  we  hope  to 
achieve  15  minutes  of  warning  essential  in  launching  our 
own  retaliatory  offense  and  in  initiating  civil  defense 
procedures.  1  liave  already  mentioned  the  communica¬ 
tion  satellites  which  are  in  the  future.  With  these  satellites 
we  hope  to  improve  the  speed  of  global  communications. 
'Hie  satellite  will  contribute  significantly  to  the  develop¬ 
ment  of  a  positive  deterrent  capability  by  using  infrared 
detectors  to  ])ick  up  the  launching  of  ballistic  missiles  as 
thev  leave  launching  pads  in  enemy  territory.  In  short, 
electronics  underlie  all  of  our  research  and  development 
jirojects  and  programs  and.  therefore,  it  might  be  well 
to  review  briellv  the  characteristics  of  the  Air  Force  of 
the  future  and  some  of  the  weapon  systems  of  which  it 
will  he  conqiosed. 

From  our  work  of  the  past,  we  have  today  as  thf  back¬ 
bone  of  our  (b^terrent  force  the  H-52 — a  600-mile-|)er-hour 
bomber  that  can  reat  h  any  point  on  the  globe,  jiarticularlv 
when  emploved  in  combination  witli  the  K(>-155,  the  all¬ 
jet  tanker.  As  we  look  to  the  future,  the  capability  of  the 
H-5Z  will  be  augmented  by  weapon  systems  of  much 
greater  performance.  Some  of  these  weapon  systems  will 
i)e  manned.  An  example  is  the  H-SH  which  flies  at  Mach 
2.  over  1500  miles  per  hour.  Another  follow-on  in  the 


bomber  class  still  several  \ears  awa\  will  he  the  H-70.  or 
the  Valk\  rie,  being  built  h\  North  American.  This  bomb¬ 
er  will  have  a  j)erformance  of  2(K)0  miles  per  hour  over 
its  entire  intercontinental  range.  With  such  highlv  com¬ 
plex  weapon  systems  in  our  development  and  test  pro¬ 
grams,  we  will  have  an  increasingly  critical  problem  of 
navigation,  aircraft  defense,  electronic  countermeasures, 
weapons  delivery  and  bomb  damage  assessment.  'Fhese 
recjuirements  will  he  met  through  electronic  components, 
devices  and  suh-systems  which  those  in  the  industry 
are  developing. 

In  the  field  of  air  defense,  we  have  already  in  opera¬ 
tional  use  the  h-l()2 — a  manned,  all-weather  interceptor 
in  the  800  mile-per-hour  class.  Ihis  performance  will  be 
out-strip])ed  in  the  near  future  with  the  introduction  into 
the  inventory  of  the  F-lOf),  now  completing  its  flight  test¬ 
ing  ill  our  command.  1  his  airplane  will  emplov  air-to-air 
guided  missiles  and  will  have  a  speed  of  over  13fK)  miles 
per  hour  in  carrying  out  its  all-weather,  air  defense  role. 

Beyond  the  F-106,  is  the  manned  interceptor  of  the  fu¬ 
ture,  the  F-108.  This,  also,  will  be  a  2000  mile-per-hour 
airplane  being  developed  by  North  American. 

Although  I  have  mentioned  only  our  work  with  manned 
aircraft  so  far,  Fm  sure  that  you  are  quite  aware  of  the 
fact  that  since  1947  guided  missile  development  has  been 
assuming  afi  increasingly  greater  proportion  of  the  Air 
force  program.  Some  of  these  guided  missiles  will  com¬ 
plement  the  manned  weapon  s\ stein  in  its  operational  role, 
for  example,  the  Bomarc,  working  in  combination  with 
such  aircraft  as  the  F-l()2.  f  -106.  and  the  F-108  is  de¬ 
signed  to  reach  out  more  than  400  miles  in  the  air  de¬ 
fense  role  to  destroy  incoming  enemv  hond>ers  nf  the 
Bison.  Bear,  and  Badger  tvpes. 

Other  missiles  will  he  used  as  a  ])art  of  the  manned- 
wea[)on  system.  Fxamples  of  these  are  the  air-to-air  mis¬ 
siles  like  the  Falcons  and  the  Sidewinders  which  greatly 
increase  the  o|)erational  capability  of  air  defense  inter¬ 
ceptors. 

for  many  years,  we  have  been  developing  missiles  for 
the  tactical  aid  strategic  air  roles.  T  he  Matador  is  a  tacti¬ 
cal  missile  that  has  been  in  operational  use  in  Furope  for 
several  years  and  is  now  being  replaced  with  the  Mace, 
an  improved  model  which,  with  either  automatic  radar 
map  matching  or  inertial  guidance,  is  capable  of  penetrat¬ 
ing  long  distances  at  speeds  of  about  650  miles  per  hour 
to  deliver  nuclear  warheads  on  tactical  targets.  Canning 
into  operational  use  later  this  \ear  will  be  the  first  of 
our  intercontinental  missiles.  This  is  the  Snark.  a  sub¬ 
sonic  aerodynamic  type  of  missile  which  has  a  range  of 
up  to  C)3()()  miles  (5500  nautical  miles). 

While  the  missiles  in  or  nearing  operational  use  are 
jirimarily  the  products  of  research  and  development  be¬ 
gun  in  1947,  recent  years  have  brought  us  to  the  con¬ 
ception  and  development  testing  of  more  advanced  mis¬ 
siles;  for  exanqile.  the  Hound  Dog.  which  is  a  missile  to 
be  used  in  combination  with  the  B-52.  The  B-52G  will 
carry  one  Hound  Dog  under  each  wing.  This  will  give 
the  B-52(7  the  capability  of  standing  off  roughly  500  miles 
from  an  enemy  target  and  having  its  missiles  go  in  at  high 
sujiersonic  speeds  to  deliver  nuclear  warheads  on  im¬ 
portant  military  objectives.  W  bile  this  type  of  missile  will 
great Iv  increase  the  offensive  caj)abilitv  of  the  B-52's  we 
are  looking  even  further  into  the  future  and  now  visualize 
the  development  of  air  launched  ballistic  missiles  of 
verv  high  speed  and  long  range. 

The  highest  priority  program  in  ARDC^  for  the  past 
five  vears  has  been  the  1C"BM  and  IRBM  program.  This 
program  has  made  tremendous  strides.  Already  the  first 
operational  Thor  Intermediate  Range  Ballistic?  Missile 
\  Continued  on  j)age  37) 
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BKXjAMIX  H.  OLIVER,  JR. 

Vue  President,  Upstate 
Xexe  York  Telephone  Vo. 
Xaiional  President,  AFCEA 


Itliou^h  I  have  been  connected  witli  AF  CEA  since  its  formation, 
it  has  not  i)een  my  ^ood  fortune  to  meet  all  of  the  many  fine  peojde 
who  <j;ive  life  and  hreath  to  our  organization.  Of  course  this  present 
assignment  of  mine,  that  \ou  have  honored  me  with,  will  erdarge  my 
opportunitN  to  know  man\  more.  Mowevei,  the  limitations  of  time  and 
space  will  pre\ent  nu*  from  meeting  and  glutting  to  know  ever) one  with 
whom  I  would  and  should  he  ac(juainted.  Ihere  are  so  man)  of  )ou 
whose  genuine  interest  and  ahilit)  make  our  forty-seven  chapters  func¬ 
tion  and  provide  worthwhile  liaison  hetweim  military  and  cixilian 
cojnmunicators ! 

(wuisecjuenti) .  these  words  of  gr(‘eting  are  directed  to  all  of  )ou. 
to  those  1  now  know,  to  those  whom  I  will  have  the  good  fortune  of 
meeting,  and  most  certaiid)  to  thost*  with  whom  it  will  not  he  my 
privilege  to  l)ecome  ac(jUiiinted.  Ihis  grei'ting  enables  me  to  extend 
my  thanks  and  appreciation  to  all  nou  many  jieople  who  have  done 
so  much. 

As  the  months  go  h)  1  ho|)t“  )ou  will  feel  fr(*e  to  enlist  the  services 
of  our -fine  head(|uarters  staff,  under  the  comjietent  direction  of  Colonel 
Ihiird.  whenever  it  seems  desirahh*  to  do  so.  I  urthermore,  I  trust  vou 
will  feel  that  I  personall)  am  aicessihle  to  )ou  for  those  matters  re- 
(piiring  ni)  attention. 


6 


•  / 


SIGNAL,  SEPTEMBER.  1959 


(S’  ■ 


>3 


«  *^  X  »  i(\''  '*^*",  .jV  # 


>  P*  •  ' 


a 


,(  ** 


-  / 


ar  use 


r..'^ 


LV 


)t  i 


':v^5‘’ 


''Cl 


Fig,  1.  Early  tlip-soliirrpti  contpononl  boani  itsetl  in  19.W  (wE  T\ 
printetl  circuitry  teas  logical  development , 
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F//».  2.  Dip-soldered  TV  chassis  produced  by  General  Electric  in  19o2, 

by  S.  R.  Mihalic,  Manager,  Product  Service 
Appliance  and  Television  Receiver  Division 
Television  Receiver  Department 
General  Electric  Company 
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is  used  to  remove  unwanted  e()j)|)er, 
Iea\in»r  heliind  sheet  copi)er  which 
is  solidly  bonded  to  a  board  in  the 
desired  pattern.  I  he  hoard  is  merely 
a  vehicle  for  the  dip-solder  ])rocess 
whereby  mass  soldering  of  connec¬ 
tions  in  one  plane  takes  place. 

Hand  soldered  connections  have  al- 
wa\s  been  troublesome  from  a  quali¬ 
ty  cofilrol  stand|)oint  because  the  fac¬ 
tors  of  time  and  temperature  are  sub¬ 
ject  to  the  diligence  or  lack  of  it  by 
individual  operators.  1  he  search  for 
a  better  soldering  method  was  stimu¬ 
lated  by  two  needs:  1.  Better  and 
more  uniform  (juality.  2.  Reduction 
of  labor  cost  content. 

Dip-soldering  provides  an  effec¬ 
tive  answer  to  both  needs,  because  all 
connections  on  the  hoard  are  soldered 
simultaneously,  and  the  time  and 
temperature  of  both  the  solder  and 
flux  applications  are  autoniatically 
c(»nl rolled.  Our  line  ins|)ection  rec¬ 
ords  prove  that  our  dip-soldered  con¬ 
nections  are  seven  times  freer  of  solder 
connection  problems  than  are  hand- 
soldered  connections:  thus  our  qual¬ 
ity  is  l>etter.  and  our  costs  lower. 

The  step  from  a  dij)-soldered  tele- 
visiofi  cliassis  such  as  the  “F/’  chassis 
produced  in  19o2  (Fig.  2  I  to  j)rinted 
circuit  ])oards  was  a  natural  one. 
Here  the  goal  was  to  conipact  the 
chass  is  circuitry  so  that  a  small,  light- 
weii:ht  ])ortahle  television  receiver 
could  Ik*  introduced.  Portable  tele¬ 
vision  receivers  produced  in  1055 
were  a  shot  in  the  arm  to  the  television 
industry.  Printed  circuitry  permitted 
compact  design.  So.  the  goal  had  high 
commercial  value. 

\\  e  would  do  well  to  cf)nsider  tlie 
several  design  criteria  which  have 
l>een  developed  in  connection  with 
quality  production  of  printed  circuit 
hoards.  .Solderahilitv  has  ])een  en¬ 
hanced  l>v: 

•  Pro|)er  ratio  of  hole  size  to  com¬ 
ponent  lead  size.  A  precise  ratio 
has  been  found  that  assures 
maximum  mechanical  and  elec¬ 
trical  strength. 

•  Solder  masking.  A  narrow  con¬ 
ductor  is  dci^irahle  ff)r  good 
solder  ])uild-up.  but  a  wide  con¬ 
ductor  provides  better  strength 
and  adhesion.  Silk-screernng  a 
solder  mask  over  a  wide  copper 
pattern  to  lea\e  a  narrow  ring 
of  exposed  copper  neatb  meets 
both  requirements. 

•  Fut^tic  solder.  A  solder  which 
goe*s  directly  from  the  licfuid  to 
the  solid  state  without  going 
through  an  intermediate  mushy 
staire  jrreatlv  reduces  solid 
solder  joint  incidence.  Such  a 
colder  is  eutectic.  a!id  is  used  in 
<>ur  production. 


The  combination  of  our  experience 
with  dip-soldering  techniques,  and 
the  development  of  sound  printed  cir¬ 
cuit  design  criteria  has  made  possible 
a  large  improvement  in  over-all  re¬ 
ceiver  (fuality.  Our  measure  of  quali¬ 
ty  is  in  terms  of  average  minutes  of 
service  time  recjuired  during  a  given 
period  of  consumer  use.  The  data 
comes  from  analysis  of  service  tic¬ 
kets  from  several  locations  through¬ 
out  the  country.  RAMAC  is  used  to 
jiroduce  regular  quantitative  quality 
reports  based  on  service  tickets.  These 
reports  have  established  that  our 
(fuality  level  has  improved  more  than 
lOO/f !  And  the  comparison  is  with 
receivers  which  were  considered  to 
have  very  acceptable  quality  only  a 
few  years  ago.  In  addition,  our  data 
indicates  that  printed  circuit  defects 
are  a  tiny  fraction  of  the  total  service 
time  required. 

Improved  (fualitv  is  just  one  o  f  the 
advantages  afforded  by  ))rinted  cir¬ 
cuitry.  The  precise  uniformity  of 
printed  circuitry  has  important  ad¬ 
vantages  which  cannot  be  duplicated 
by  hand-wired  construction.  Since 
every  component  and  conductor  on 
the  board  has  exactly  the  same  loca¬ 
tion  regardless  of  the  hundreds  of 
thousands  of  boards  that  mav  be 
made,  distributed  capacity  is  virtually 
a  constant.  This  means  that  circuit 
design  can  be  better  optimized,  with 
the  result  that  the  product  has  much 
less  variation  from  design  level.  Av¬ 
erage  performan(‘e  is  higher,  with  less 
spread  between  the  high  and  low 
limits,  and  with  more  stability.  Tine 
operators  find  it  easier  to  check  their 
own  work,  and  easier  to  learn.  New 
designs  going  into  production  come 
up  to  line  rate  as  much  as  six  weeks 
faster  than  was  the  case  when  our 
receivers  were  hand  wired.  These  two 
facts  mean  that  fewelF-  errors  occur 
and  much  less  rework  is  needed  so 
there  is  less  cost  and  higher  (jualitv  ifi 
printed  circuitry. 

There  has  been  a  good  deal  of  con¬ 
troversy  generated  within  the  indus¬ 
try  over  the  use  of  pririled  circuitry. 
In  my  opinion,  it  is  a  result  of  re¬ 
sourceful  advertising  rather  than  the 
product  of  conflicting  e\aluation. 
Moreo\er.  I  believe  that  the  jiublic 
de])ends  j)rimarily  upon  television 
servicemen  for  advice  in  such  matters, 
and  servicemen  are  changing  their 
opinion  of  printed  circuitry.  !  can 
well  appreciate  the  conq)lexitv  faced ^ 
bv  servicemen  in  k(*eping  abr(*ast  of 
the  designs  of  all  television  makers, 
and  can  understand  win  they  have 
tended  to  oppose  large  design  shifts. 
Printed  circuitry  conq)licated  the  cir¬ 
cuit  tracing  process,  and  early  boards 
introduced  a  new  variety  of  diflicultv 


__  1 

in  handling  problems,  such  as  hair¬ 
line  conductor  cracks  ahd  interinit- 
tents.  It  is  no  woiider  that  servicemen 
were  inclined  toward  a  dim  view’  of 
printed  circuitry.* 

B-t  their  view  is  changing.  The 
(jualitv  improvements  described  ear¬ 
lier  are  now  apparent  in  the  field. 
Servicemen  are  better  acquainted  w  ith 
printed  circuitry,  and  have  assimi¬ 
lated  printed  circuit  servicing  tech- 
ni(|ues.  The  chief  conq)laint  of  serv¬ 
icemen  really  was  the  lack  of  accessi¬ 
bility  associated  with  early  printed 
circuit  models,  particularly  in  port¬ 
ables.  Eighteen  months  ago.  General 
Electric  Co.  introduced  its  “Designer'’ 
series  which  was  designed  for  high 
serviceability.  It  was  the  first  large- 
scale  evidence  that  manufacturers  ap- 
])reciated  the  accessibility  problems 
of  servicemen  and  were  doing  some¬ 
thing  to  alleviate  them.  W  ith  the 
hack  of  the  Designer  removed,  the 
serviceman  has  access  to  both  sides 
of  the  “Printeil  Circuitry.*’  ((General 
Electric’s  name  for  it  is  Pn*cision 
Etched  Circuitry.)  Except  for  a  few 
items,  such  as  the  tuner,  the  serviie- 
man  can  trouble-shoot  and  correct 
right  in  the  customer’s  home  all  the 
problems  normally  encount(*red.  and 
he  need  remove  only  the  back  to  gain 
access,  d  he  Designer  also  permits 
isolation  of  B-|-  branches  by  the  re¬ 
moval  of  a  wire  from  a  wire-wrap 
terminal,  wliich  greatly  facilitates  the 
isolation  of  B-f-  shorts. 

In  all' models  of  General  Elec'tric's 
lObO  line,  the  ser\  iceabilit v  features 
of  the  Desiirner  are  incorporated. 
Also,  the  lObO-line  boards  have 
])rinted  on  thf*  component  side  a  line 
draw  ing  of  the  circuit  to  simplify  cir¬ 
cuit  tracing.  (General  Electric  boards 
have  com|)onents  on  one  side  only. 

The  irnnact  of  better  cpialitv  and 
serviceability,  which  result  from 
printed  circuitry  use.  benefit  consum¬ 
er  and  serviceman  alike.  Also,  manu¬ 
facturers  are  better  able  to  produce 
desi‘jns  which  continually  reflect  the 
ranidlv  chaiiiring  technology  of  the 
industry.  These  are  the  means  by 
which  the  industry  offers  lK*tter  tele¬ 
vision  products.  In  closing.  1  submit 
a  final  measure*  of  the  industry’s  prog¬ 
ress. --T(*levision  today  stands  at  70.2 
on  the  U.  S.  Department  of  T>al)or’s 
wholesale  ])rice  index  I  1047-1040 
eouals  100)  while  motor  vehicles  are 
at  145.2  and  major  afipliances  at  105. 
ProLness  is  indei'd  a  most  important 
])roduct. 

*  ( Editor's  \(>fe:  Srr  Service- 
man  and  Printed  Circuits,"'  hy  I).  If. 
Kiinstnan  in  the  June  issue  for  a 
more  detailed  acctmnt  of  this  point.) 
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as  Security  Restrictions 
Wiii  Aiiow! 

The  turning  point  in  the  practical  application  of  infrared  to  military  prob¬ 
lems  was  during  World  War  II  when  the  Allies  discovered  the  German 
Army  was  using  infrared  for  secret  signaling  between  infantry  troops,  for 
the  surveillance  of  Russian  tanks  supposedly  secure  in  the  darkness,  and 
for  the  detection  of  Allied  night  bombers  which  confused  radars  by  the  use 
of  chaff.  The  turning  point  for  the  commercial  application  of  infrared 
came  about  the  same  time  when  the  American  synthetic  rubber  program 
required  rapid  analysis  of  the  C4  fraction  in  butadiene  production.  Since 
this  could  best  be  achieved  through  infrared  spectroscopy,  commercial 
infrared  spectrophotometers  for  chemical  analysis  began  to  appear 
in  1943. 

Today,  despite  great  advancements  in  the  application  of  infrared  to  mili¬ 
tary  and  commercial  uses,  it  appears  to  be  only  on  the  threshold  of  its  full 
realization.  That’s  what  makes  infrared  such  an  exciting  and  challenging 
topic  to  investigate. 


SEPTEMBER  PROCEEDINGS  OF  THE  IRE  EXPLORES 

ENTIRE  INFRARED  FIELD 


This  special  INFRARED  ISSUE  of  the  Proceedings  of  the 
IRE  is  the  first  unclassified  American  publication  to  bring 
together  in  one  place  the  bulk  of  the  basic  information  on 
infrared  physics  and  technology.  The  material  is  current, 
authentic,  and  much  of  It  recently  declassified.  It  was  pre¬ 
pared  under  the  auspices  of  The  Infrared  Information 
Symposia  (IRIS),  an  organization  sponsored  by  the  office 


of  Naval  Research  and  under  joint-service  direction.  ^ 

This  comprehensive  review  of  a  rapidly  growing  science- 
infrared— is  only  one  of  the  many  services  offered  mem¬ 
bers  of  the  IRE.  Non-members  of  the  Institute  of  Radio 
Engineers,  however,  are  Invited  to  reserve  a  copy  of  this 
vital  issue  by  returning  the  coupon  below,  today. 


PARTIAL  CONTENTS 
OF  THIS  INFRARED  ISSUE: 

Preface,  by  Dr.  Arthur  R.  Laufer. 

Infrared,  a  New  Frontier  of  Physics  and 
Technology,  by  Dr.  Stanley  S.  Ballard. 

A  History  of  Infrared,  by  Dr.  Warren  N.  Arnquist 
and  Dr.  E.  Scott  Barr. 

The  Physics  of  Infrared,  by 
Dr.  Lewis  E.  Larmore. 

The  Infrared  System,  by  Dr.  Sidney  Passman. 

Applications,  by  Dr.  Paul  J.  Ovrebo  and 
Dr.  R.  Bowling  Barnes. 

General  Bibliography,  by  Mr.  William  Wolfe. 
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signal  school 

TV 

comes  of  age 


by  Col.  A.  L.  BURKE,  Director 
Dept,  of  Specialist  Training 
US  Army  Signal  School 
Fort  Monmouth,  N.J. 


./  WFM  Tf 


A  demonstration  in  power  generation  originates  from  the  studios 


i 

C!)  ^  I*  KHHi  \HV  (k  I^riiiadier  (ieiifral  ( in)\\  Ma¬ 

jor  (ffMfetal)  A.  F.  (^assevarit,  Coiiiniandiri”  (/eiieral. 
Fort  Monmouth.  \.  J..  accepted  from  the  contractors  and 
oflicially  placed  in  operation  at  the  I  .  S.  Arniv  Signal 
School.  one  of  the  largest  and  finest  closed-circuit  educa¬ 
tional  television  systems  in  the  world.  Present  for  the 
acceptance  ceremony  were  representatives  of  the  Radio 
Corporation  of  America  which  installed  the  new  studio 
equipment,  and  of  the  Jerrold  Cor{)oration  which  engi- 
iK'ered  and  constructed  the  distribution  svstem. 

This  ceremony  marked  hut  a  step  in  the  use  of  tele¬ 
vision  for  education  in  the  Army  Signal  School — not  the 
heginning.  for  the  system  placed  in  operation  recentlv  is 
a  renovated  and  greatly  expanded  one,  not  a  new  one.  In 
fact,  the  school  embarked  on  a  program  of  educational 
television  in  June,  1951  when  it  acquired  a  single  tele¬ 
vision  camera  chain  from  an  Army  Signal  ("orps  exhibit 
and  instalh'd  it  in  a  combination  studio-control  room. 

In  succeeding  years  many  experiments  were  coiulucted 
to  determine  the  extent  to  which  television  could  he  used 
as  an  aid  in  presenting  the  various  technical  subjects 
taught  in  the  school.  Findings  from  these  experiments 
led  to  a  gradual  ex|)ansion  of  the  physical  television  plant 
and  to  an  enlargement  of  the  program  of  teacliing  hv  tele¬ 
vision.  Ry  late  1957,  School  authorities  were  convinced 
that  television  could  he  used  to  increase  training  elh- 
ciency.  and  in  certain  areas  actually  would  reduce  train¬ 
ing  time.  Accordingly,  authority  was  n*(|U|*sted  and  ob¬ 
tained  to  modernize  both  the  studio  and  the  distribution 
s\st(*m.  and  to  expand  the  outside  plant  to  provide  outlets 
in  all  classrooms.  J  bus.  the  ceremony'^nTerred  to  above 
signified  the  belief  of  the  Signal  School  that  educational 
tele\  ision  has  come  of  age. 

I  he  new  facility  comprises  a  seven-channel  svst(*m 
which  feeds  lOR  receivers  in  classrooms,  five  large  ar(*a 
projectors  in  theaters  and  assembly  halls,  and  thirtv-five 
receivers  in  the  Post  hospital.  All  outlets  are  on  cables 
except  the  large  screen  projector  in  the  auditorium  of 
the  r.  S.  Arniy  Signal  Researc  h  and  Development  Labo¬ 
ratory,  which  is  fed  from  tin*  studio  b\  means  of  a  micro- 
wave  link.  1  otal  length  of  tin*  distribution  cable  is  about 
ten  miles,  and  it  contains  thirty-two  distril)ution  ampli¬ 
fiers.  Ihus,  the  system  allows  up  to  seven  simultaneous 
]>r(»^rams  and  accommodalt*s  up  to  1(),0(M)  viewers  of  a 
j'itigh*  'program. 


The  live  studio  contains  three  image  orthicon  camera 
chains  of  the  latest  type,  a  video  switching  system,  a  tele¬ 
cue  prompter  and  other  auxiliary  e(juipment.  I  he  film 
studio  has  six  vidicon  film  chains,  a  light  multiplexer,  one 
V-adapted  16mm  film  projector,  a  5.5mm  automatic  slide 
projector  and  other  miscellaneous  equipment.  I  hr  princi¬ 
pal  e(|uii)ment  in  the  recording  studio  is  a  kinescoj)e  re¬ 
corder.  A  rehearsal  studio  is  ecjuipped  with  two  field- 
type  image  orthicon  (‘amera  chains  and  an  audio  console. 
I  he  portable  image  orthicon  chains  can  be  removed  from 
the  studio  and  used  for  outside  shots  to  be  fed  into  the 
studio  over  a  microwave  link. 

Distribution  is  effected  through  the  Master  Control  and 
Distribution  Center  which  contains  two  sync  generators 
with  automatic  changeover  facilities,  pulse  and  video 
e([uipment  to  accommodate  seven  channels,  one  cdT-air 
receiver,  seven  video  automatic  gain  control  amj)Iifiers, 
seven  RF  modulators,  one  master  monitor  and  seven  in¬ 
dividual  channel  monitors. 

A.  i’Twy)  additions  are  planned  for  the  television  studio. 

*  first  is  a  set  of  video  tape  recorders.  Jhis  etjuipment 
will  ai(l  greatly  in  the  instructor  traifiing  program  and 
als(»  facilitate  the  making  of  kinesco|)e  films.  The  second 
equipment  j)lanned  is  a  modern  teleprompter  which  will 
permit  more  professional  presentations  from  the  live 
studio. 

The  entire  TV  facility  described  above  is  operated  and 
maintained  bv  the  Telev  ision  Div  ision  of  the  Army  Signal 
School,  except  the  outsidt;  plant  which  is  maiiitain(.*d  by 
the  Post  Signal  Officer.  I  he  television  Division  consists 
of  four  officers,  twenty-four  erdisted  specialists  and  two 
contract  technical  representatives.  Instructors  for  the 
live  programs  come  from  the  thirty-three  courses  being 
taught  bv  the  Departmetit  of  Specialist  J  raining.  A  staff 
position  of  Teh'v  ision  Coordinator  has  been  established 
recentlv  in  the  Department  of  Specialist  draining  with 
the  mission  of  coordinating  and  sup(*rvising  the  eniplov- 
nient  of  educational  television  throughout  the  school. 

I ristructional  programs  carried  by  the  dV  facility  are 
of  three  tvpes.  First,  there  are  the  training  films  reMpjired 
bv'  the  various  courses  in  the  Scliool.  Second,  are  kine¬ 
scope  recordings  covering  various  areas  of  instruction, 
which  are  made  i>v  the  delevision  Division  and  tlie  aca- 
(hnnic  division  primarily  concerned.  Ihe  third  cat(*gory 
is  that  of  live  programs  produced  by  the  delevision  Di- 
i Continued  or?  pogc  4.5) 
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COMPUTATION  attuned  to  teamwork 


IT  TAKES  A  LOT  OF  PUSH  IN  THE  RIGHT  PLACES  TO  PUT  A  PROGRAM  INTO  SPACE.  BURROUGHS  CORPO¬ 
RATION  CONCENTRATES  ON  COMPUTATION-EVERY  PHASE  FROM  BASIC  RESEARCH  THROUGH 
PRODUCTION  TO  FIELD  SERVICE.  APPLY  IT  TO  A  TEAM  AND  THINGS  HAPPEN.  FOR  BURROUGHS 
CORPORATION  HAS  THE  PROVED  COMPETENCE  TO  MAINTAIN  THE  INTERFACING  RELATIONSHIPS  AND 
INTERTEAM  COMMUNICATIONS  THAT  ACHIEVE  SPACE  OBJECTIVES  COMPATIBLY  AND  EFFICIENTLY. 


£3  iJ  r  r  <  *  i  I  ^  l  i  f  (  ‘  >  j '  >  ' '  ■  ' ' 

“new  dimensions  I  in  computation  formilitary  systems'’ 
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.  .  .  o  couple  of  vicious 
looking  Siberian  wolves 
were  seriously  testing 
the  thickness  of  my 
leather  boots. 


Upper  Acksoiiiania 
April  1,  1059 


Colonel  VV.  J.  Baird,  Ret. 
Editor,  Signal 
\\  ashington.  I).  C. 


Dear  Sir: 

You  may  liave  been  v\orr\ing,  per- 
ha])s.  over  why  I  haven  t  written  for 
Signal  recently;  hut  have  you  ever 
been  an  Astronaut?  Do  you  know’ 
about  a  computer  which  can  think 
better  than  men?  Do  you  appreciate 
how  im)M)rtant  women  really  are? 

Bead  on . ! 

1  am  writing  to  you,  since  through 
the  medium  of  your  learned  publica¬ 
tion  1  know  I  can  reach  thinking 
people  not  afraid  to  face  a  horrend¬ 
ous  fac  t  of  life.  Mine  is  a  story  which 
probably  should  have  been  transmit¬ 
ted  thi(»ugh  ofhcial  security  channels 
to  W  a.^hington.  but  those  worthy  cen¬ 
sors  might  -veil  have  regarded  this 
whole  thing  as  somewhat  Top  Secret 
and  therefore  locked  it  up. 

Hut  the  American  people  should 
and  must  know  ! 

\\  hile  Signal  readers  may  have 
lorgotten  me.  Em  sure  vou  remem¬ 
ber  1  (h»  specialize  in  telling  really 
big  truths.  This  letter,  to  the  believers 
of  its  content,  mav  lift  some  of  the 
fog  ob>curing  tomorrow’s  horizon  and 
gi\e  comfort  to  many:  and  to  the 
disbelieving,  let  them  rot! 

Hut  forgixe  mt‘  in  mv  rather  un¬ 
couth  convictions  .  .  . 

Eirst  let  me  startle  Signal's  readers 
b\  the  simple  statement  that  man’s 
first  attempt  to  put  a  man  on  the 
moon  failed.  1  know'  that  for  certain 
for  I  was  the  central  figure — a  lone 
passenger  as  it  were,  on  the  world's 
must  important  but  least  publicized 


rocket  misfire.  Hut  let  me  dodge  that 
snafu  for  a  moment  and  first  bring 
out  one  other  fact.. 

I  now  find  myself  in  a  delightful 
northern  clime  which  geographers 
refer  to  as  the  State  of  L  pper  Ackso- 
mania. 

\\  hv  am  I  here? 

It  is  a  long  story,  but  shorten  it  I 
shall,  for  many  wild,  reckless  and  un- 
jirincipled  people  are  now  looking 
for  me.  and  where  1  am  now  hiding, 
paper  and  pencils  are  rare;  but  on 
with  the  story — 

Mv  departure  from  the  U.  S.  was 
(juite  Top  Secret.  1  was  put  into  a 
weird  space  suit  contraption — desti¬ 
nation  Moon.  Erom  Canaveral,  1 
blasted  forth,  riding  on  the  fury  of 
l.()()().(M)()  pounds  of  thrust,  strapped 
clown  in  a  much-cushioned  and  air- 
conditioned  compartment.  My  Mach 
number  increased  rapidly  from  0  to¬ 
ward  the  velocity  of  escape.  I'heoreti- 
callv.  1  was. programmed  to  orbit  the 
moon  a  few  times  and  then  make  a 
soft  landing,  and  for  twenty-four 
hours  gather  scientific  data.  Then,  and 
in  a  carefully  planned  and  much-re¬ 
hearsed  take-off.  I  was  to  return  fol¬ 
lowing  the  easiest  gravitational  path, 
reach  the  earth  four  clays  later,  be 
slowed  clown  by  a  retro-rocket  to  700 
miles  per  bour  and  automatically  l)e 
c*jectecl  at  65.000  feet  in  a  hermetical- 
Iv  sealed  container.  Hairing  acci¬ 
dents.  after  descent  first  by  ribbon 
parac  hute.  1  would  then  blossom  out 


in  a  cornucopia  chute  which  was  to 
glide  softly  into  Lake  Michigan, 
joining  there  a  welcoming  school  of 
fresh  water  mermaids.  After  a  Uhi- 
cago  welcome,  1  was  to  be  escorted  to 
a  TV  station  nearby,  where  on  a 
coast-to-coast  network  I  would  speak 
and  was  not  to  forget  my  sponsor. 
1  was  to  emphasize  also  that  the  Mid¬ 
west  was  in  this  space-age  racket  too! 

Hut  the  whole  ])lan  flopped! 

I  had  hardly  reached  a  decent 
KdlM  velocity  when  the  motors 
conked  out  and  1  saw  Asia  getting 
bigger  and  bigger  like  Ireland  in  the 
last  few  days  before  St.  Patrick.  In 
desperation,  I  pushed  the  release  but¬ 
ton,  felt  a  violent  tug.  and  then 
blacked  out. 

When  consc  iousness  returned,  there 
1  was  suspended  c  lose  to  the  ground 
in  mountainous  country  with  a  big 
pine  tree  completely  draped  hy  m\ 
second  parachute  while  a  couple  of 
vic’ious  looking  Siberian  wolves  were 
seriously  testing  the  thickness  of  mv 
leather  boots. 

1  released  myself  and,  apparently 
unhurt,  clobbered  the  wolves  with  a 
few  convenient  rocks,  and  stumbled 
clown  the  mountainside  looking  for 
signs  of  civilization  knowing  not 
and  caring  lc‘ss.  as  to  where  I  was, 
since  I  was  extremely  pleased  at  be¬ 
ing  alive  as  you  can  well  imagine. 
UFhe  wolves  liad  leaped  to  the  brush 
for  apparently  1  did  not  cpialifv  for  a 
spot  on  their  menu.] 
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— a  strange  letter  from  Christopher  James 


I  soon  found  people — stranjie  but 
interesting  characters;  some  even 
spoke  broken  English.  They  accepted 
me  and  asked  no  dillicult  questions. 
I  thought,  almost,  they  were  expect¬ 
ing  me  and  as  it  turned  out  later, 
they  were,  sort  of — 

Through  maps  these  congenial  peo¬ 
ple  brought  me,  I  discovered  that  this 
little  country  in  which  1  had  landed 
sprawls  around  the  headwaters  of  the 
()lga  Hiver  where  many  small  fresh 
water  torrents  combine  and  race 
southward,  becoming  a  great  river 
embracing  an  entire  continent,  large 
fractions  of  which  are  not  particular¬ 
ly  known  for  friendliness  toward 
W  esterners. 

Peculiarly,  as  I  soon  learned,  while 
this  little  country’s  mores  and  lan¬ 
guages  were  (juite  positively  identified 
with  this  large  and  well-knowfi  nation, 
the  individuality  of  Upper  Ackso- 
mania  remained  cfuite  distinct,  hor 
example,  the  entire  populace  seemed 
to  be  working  on  a  colossal  cost-plus- 
fixed-fee  contract  and  hence  was  in  a 
great  state  of  prosperity.  Rewards 
were  not  measured  by  output,  or 
“e(jual  |jay  for  equal  work,*’  but 
rather  income  was  based  on  input. 
This  phenomenon — a  delightful  sum¬ 
mer’s  dream,  of  course,  is  not  un¬ 
heard  of  even  in  the  hard-working 
United  Slates,  particularly  in  the  fal)- 
ulous  military  electronics  industry 
where  cost-plus-fixed-fee  contracts  are 
very  pojiular  willi  those  who  liave 
them. 

Rut  not  to  change  the  subject,  this 
quaint  little  nation  of  Upper  Ackso- 
mania  is  characterized  by  the  fact  that 
almost  its  entire  male  jiopulation  pos¬ 
sesses  the  eijuivalejit  of  what  we  in 
the  U.  S.  call  Ph.D.  degrees.  Paradox¬ 
ically,  the  Acksornanians  really  have 
no  actual  usable  long-haired  “Doc- 
l<ns  of  Philosoiihy.”  but  seem  to  con¬ 
centrate  on  a  citizenry  who  think  in 
terms  of  biometrics,  psychometrics, 
econometrics  and  topology.  Hiding 
above  all  these,  there  are  ])hysicisls. 
mathematicians  and  in  the  very  top 
strata  are  strange  young  beardless 
characters  reverently  referred  to  as 
computer  experts. 

Philosophy,  it  seems  they  leave  to 
others 

"fhe  Acksornanians  are  a  dedicated 


grou|>.  riiey  accepted  me  as  their  one 
and  only  unscheduled  tourist,  not 
even  questioning  my  arrival,  the  mete¬ 
oric  aspects  of  which  fortunately  were 
unobserved.  1  cleverly  too,  registered 
in  their  I'ransient  House  as  Christo¬ 
pher  Jameski  and  made  a  point  to 
fre(|uently  use  such  expressions  as 
“Da”  and  “Nyet”  and  “Comrade.” 
No  mention  was  ever  made  of  money, 
since  everything  was  |)rovided  by  the 
local  constabulary  which  for  me  was 
fine  and  saved  much  embarrassment. 

Since  everyone  seemed  “cleared” 
their  discussions  from  the  first  were 
(fuite  open  and  frank,  l)ut  my  hair 
changed  from  a  slick  Broadway 
brush-down  to  a  stand-up  Princeton 
flat-top  when  I  heard  them  speak  of 
the  life  to  which  they  were  dedicated. 

In  simple  terms,  here  was  the  talk 
of  the  town:  “First,”  they  modestly 
said,  “we  shall  conquer  the  prosper¬ 
ous  United  States  by  taking  possession 
of  all  of  her  physical  resources;  then 
second,  we  shall  gradually  become 
richer  by  outsmarting  her  present 
|)oliticians;  and  third,  we  shall  move 
into  the  U.  S.  leisurely  and  live  a  life 
of  comfort  based  on  ])ossession  and 
control — all  to  be  done  by  peaceful 
!neans  and.  of  course,  for  the  general 
good  of  everyone.” 

My  first  reaction  to  this  Utopian 
philosophy  was  simple;  it  sounded 
very  much  like  the  talk  of  certain  un¬ 
scrupulous  minority  organizers  with 
which  all  I  nited  Staters  are  quite 
familiar  —  if  they  read  the  news¬ 
papers. 

But  then  a  thought  struck  me  much 
like  a  breath  of  Antarctic  air  hitting 
a  true  Southerner  on  his  third  Mint 
Julep  the  afternoon  he  picked  the 
Derby  winner. 

These  people  obviouslv  were  only 
smart  contractors  knowing  a  good 
thing  when  the  all-around  choice  was 
not  too  good.  Cooperating  too.  were 
their  children,  who  cried  for  Boolean 
algebra  instead  of  milk. 

('ould  it  be.  1  thought,  that  they 
were  intellectuals  innocently  but  en- 
thusiasticallv  contributing  to  some 
diabolical  |)lot  not  of  their  own  ori¬ 
gin?  Perhaps — 

Later,  at  dinner,  over  a  stein  of 
fresh  goat*s  milk.  T  couldn't  help  but 
overhear  this  enlightening  and  very 


illuminating  conversation  from  an 
adjacent  table: 

“Ivafi — take  the  average  American, 
I  mean  his  brain,  such  as  it  is.  It  is 
conq)osed  of  many  neurons,  each 
capable  of  holding  one  elementary 
piece  of  information.  These  cells  are 
built  in  but  unoccupied  at  birth  and 
total  roughly  10  billion  per  person. 

“Now — as  these  backward  capital¬ 
istic  people  grow,  this  collection  of 
neurons  begins  to  organize  —  each 
neuron  cell  may  have  as  many  as  600 
different  connections  to  other  cells, 
but  how  they  connect  with  each  other 
depends  on  heredity  and  environment. 
Thus,  much  of  this  neuron  organiza¬ 
tion  is  left  to  chance — the  capitalists 
ca  11  th  is  free  thinking  in  another 
cheap  attempt  to  delude  the  populace. 
In  I  pper  Acksomania  and  in  our 
great  Motherland,  of  course,  the 
State  shows  the  way  for  the  inter¬ 
connecting  of  these  neurons  in  a  very 
superior  wav.” 

“I  think  I  understand,  Igor”  said 
an  Ivan  close  by,  “You  mean  as  a 
human  begins  to  grow,  this  collection 
of  neurons  will  actually  organize  so 
that  memory  and  recognition  will 
follow  with  the  eventual  random  end- 
product  of  reasoning  ability  coming 
forth?" 

“I  mean  just  that,  Ivan,”  said  Igor 
nursing  his  Vodka  punch  and  he  con¬ 
tinued.  “As  these  connections  stabilize 
and  become  permanent,  a  man’s 
characteristics  emerge.  You  can  say 
the  possible  connections  far  exceed 
those  which  could  be  prescribed  bv 
the  inheritance  genes  and  on  the  latter 
point  is  where  people  like  us  start 
winning  over  unenlightened  people 
since  we  fiU  the  empty  connections 
with  Stalin’s  teachings — genetics  be 
damned.” 

“It  sounds  just  like  a  biological 
computer.”  replied  our  Ivan,  a  scanti¬ 
ly-bearded  physicist,  who  had  just 
recently  joined  the  community  of  Up- 
|)er  Acksomania  coming  from  the 
southern  part  of  Olgaland  where  hu¬ 
man  l)ehavior  is  completely  controlled 
and  not  left  to  chance  of  anv  sort. 

Vi  bile  all  this  was  going  on.  I 
watched  a  little  man  out  of  a  corner 
of  mv  eye.  a  part  of  the  group,  but 
kee|)ing  his  silence:  a  stramre  warped 
(Continued  on  j>ag€  IS) 
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CrosJey  Radar 

And  ....... 

America’s  defense 


Soon  the  latest  in  ground  radar  from  Crosley 
will  stand  watch  along  the  distant 
approaches  to  the  North  American  continent, 
Since  1955  Crosley ’s  radar  engineers  have 
been  at  work — designing,  perfecting, 
improving  this  important  new  radar  unit. 

Now  the  FPS-26  ground  radar  is  ready 
for  production,  and  Avco's  Crosley  Division 
has  been  named  prime  contractor  by 
the  U.  S.  Air  Force. 

The  huge  radar — so  new  that  it  is  still 
classified — will  be  housed  in  a  radome 
more  than  50  feet  in  diameter.  It  will  be 
mounted  atop  a  reinforced  concrete  tower  - 
more  than  70  feet  high  and  will 
consist  of  more  than  300,000  parts, 
including  some  3500  tubes  and  diodes. 

Handling  the  design  and  production  of 
complex,  challenging  radars  is  “old  hat”  to 
Crosley,  prime  contractor  of  the 
famous  MPS-16  height  finder  radar 
now  widely  used  by-  the  armed  forces. 
J^ilarly,  Crosley  now  is  prime  contractor 
wflie  Air  Force  for  the  radar-directed  fire 
control  system  that  puts  a  50-caliber 
“.stinger”  in  the  tail  of  the  B-52  bomber. 

Radar  is  just  one  example  of  Crosley  know¬ 
how  in  both  engineering  and  production — 
designing  the  best  possible  performance  into 
the  product  .  .  .  producing  it  on  schedule, 
and  at  a  rea.sonable  cost. 

Today  Crosley  is  recognized  as  a  leader, 
not  only  in  radar,  but  in  communications, 
marine  electronics,  electronic  ground 
support,  infrared,  fire  control  systems, 
air  traffic  control,  ordnance  and 
missile  arming  and  fuzing. 

For  more  information,  write  to:  Vice  President, 
Marketing- Defense  Products,  Crosley  Division, 
Avco  Corporaiion,  1329  Arlington  Street, 
Cincinnati  25,  Ohio. 


Creative  research  and 
development  engineers 
experienced  in  electronics,  ^ 

mechanics,  weapons  systems, 
and  ordnance  warheads  are 
urged  to  investigate  the  wide 
range  of  opportunity  at  Crosley. 
Write  to:  Director — Technical 
and  Scientific  Personnel , 

Dept.  S-99E,  Avco , Crosley,  I 

1329  Arlington  Street,  f 

Cincinnati  25,  Ohio,  ‘ 
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Fog  Over  Tomorrow 

{Continued  from  page  13) 

personage  who  was  listening  intently, 
hut  squirming  as  though  heset  1)) 
vermin.  Hut  finally  he  spoke  up, 
“(Gentlemen,  you  are  not  so  stupid — 
hut  let  me  tell  you  more  why  we  are 
here — N\  et^” 

A  wave  of  silence  fell — glasses  were 
sofllv  and  respectfully  placed  on  the 
table,  for  to  me  it  (juickly  hecome  ap¬ 
parent  that  this  little  dwarf-like  man, 
slouching  in  his  chair,  drawing  on  a 
sluhhy  ])ipe  long  gone  out,  was  Pet- 
ro\sky,  the  man  under  whose  direc¬ 
tion  the  many  Olga  River  tributaries 
were  being  dammed  and  who  himself 
would  direct  the  use  of  the  million 
megawatts  of  power  this  great  j)roject 
was  soon  to  generate  and  consume. 

“Comrades,*’  he  said,  ‘‘Let  me  tell 
you  somethiFig — you  said  Computers 
— well  computers  it  is;  ten  years  ago 
we  could  build  computers  which  could 
win  over  a  monkey  in  tic-tac-toe  or 
checkers.  \\  ith  a  ten  million  ru])le 
machine  we  were  able  to  make  it  a 
good  contest  between  the  machine 
and  a  low-class  liuman  moron.  In 
those  early  years,  however,  even  if 
we  took  twice  our  electronics  indus¬ 
try,  plue  one-half  of  the  U.S.  TVA 
electrical  output  and  instrumented  an 
area  as  large  as  Stalingrad,  we  could 
hardly  make  a  machine  capable  of 
meeting  a  high-grade  human  moron 
in  fair  intellectual  combat.  But  why 
do  that?  3  hat  is  a  game  the  de¬ 
praved  democracies  are  best  suited 
for  since  they  have  so  many  people 
who  (pjalify  for  the  contest  against 
the  machine. 

‘Mn  our  enlightened  environment, 
th  rough  superior  research,  gentlemen, 
our  computer  teclniologv  has  long 
passed  th  rough  these  elementarv 
stages.  No  longer  do  we  follow’  Ein¬ 
stein  and  sa\  mathematics  is  the  sub¬ 
ject  in  which  we  never  know  of  what 
we  speak,  or  whether  what  we  sav  is 
true:  our  machines  talk  for  them¬ 
selves.  We  now  grap|)le  with  the 
problem  of  human  behavior  and  today 
we  are  on  the  threshold  of  making  a 
machine  which  can  reason:  tomorrow, 
and  T  mean  this  literally,  we  shall  have 
a  machine  which  can  think  and  before 
the  next  ten  months  are  over,  we  shall 
have  a  machine  which  can  make  de¬ 
cisions  far  l)etter  than  yours,  or  mine. 

‘‘You  luean — ”  interrupted  Ivan. 

“Da  and  much  more,  for  on  to¬ 
morrow  a  big  fog  will  start  lifting  as 
gloriously  we  first  turn  the  generators 
on  and  start  |)ushing  buttons.” 

“  lake  a  new  state-owned  baby  with 
])illions  of  neurons  lloatifig  al)out 


awaiting  nature’s  growth  connections 
or  cross  correlations  as  he  drains  his 
milk  bottle  and  later  eats  turnips  and 
potatoes  as  and  when  we  grow  them, 
it  is  like  the  computer  we  now  build. 
Instead,  however,  of  waiting  for  stim¬ 
uli  to  develop  over  the  years  resulting 
in  the  gradual  build-up  of  the  brain 
“becoming  the  person,”  we  study  the 
grown  person  first,  and  coimect  our 
com])uter  elements  to  correspond  to 
his  previously  demonstrated  reac¬ 
tions.  Once  we  have  programmed  our 
machine  in  consonance  with  our  se¬ 
lected  man  s  previous  responses,  we 
need  only  (|uery  our  machine  and  we 
know  with  certainty  his  potential  re¬ 
actions  even  though  he  has  never 
heard  the  (|uestion.  For  grouj)  reac¬ 
tions  the  same,  only  a  more  complex 
cross-correlation  is  retjuired  as  we 
seek  to  answer  the  question.” 

‘‘You  mean — ?”  interrupted  Igor. 

“Precise!),”  continued  Petrovsk), 
“our  new  conqjuter  can  be  thought  of 
as  easily  cajjable  of  expressing  neu¬ 
ron  characteristics,  such  as  fatigue, 
tenq)oral  and  spatial  summation  of 
physical  reactions,  exhilaration,  <le- 
pression,  love,  hate  and  indifference. 
\\  ith  current  research  data,  these 
computers  can  even  be  taught  to  rec¬ 
ognize  relationship  and  do  deductive 
or  inductive  reasoning.” 

“Hut  Petrovsky,”  interrupted  Ivan, 
as  he  slightly  tilted  a  Vodka  bottle 
eliminating  the  void  in  his  stein,  “In 
the  L.S.  they  have  long  said  —  fill 
\ankee  Stadium  with  electronics,  give 
it  all  the  power  of  Niagara  and  the 
brain  power  you  |)roduce  ecfuals  not 
even  that  of  an  anti-Dodger  fan.” 

“Right,”  replied  Petrovsky  ignor¬ 
ing  the  inq)ertinent  interruption  and 
the  libelous  remarks  against  half  of 
the  population  of  the  I  nited  States, 
“but  remember  this — in  computeTs, 
thanks  to  our  glorious  party,  new 
conqjonents  are  coming  into  being 
which  are  extremely  small  and  inex¬ 
pensive.  W  e  can  now  manipulate  tens 
of  billions  of  storage  cells  at  licjuid 
helium  temperatures  which  reduce 
the  geography  from  Yankee  Stadium 
to  a  medium  sized  CARE  box.  W  e 
must  now  find  out  yvhat  happens  when 
we  |)ut  billions  of  these  thought-relen- 
live  devices  into  a  complex,  stir  and 
see  what  yve  come  up  yvith.” 

He  continued — “In  the  I  .S.,  air 
defense  computers  and  beach  radios 
are  built  with  a  technology  of  .30.000 
components  per  cubic  foot — printed 
circuits,  etc.  Of  course,  this  sells  to 
many  nit-yvits.  New  concepts  of  mini¬ 
ature  micromodules,  they  say.  o  iTer 
them  .300.000  components  ])er  cubic 
foot.  Even  their  moron’s  competition 
is  now  coming  doyvn  to  room  size. 

“Now.  gentlemen,  in  our  project, 


we  have  done  that  a  long  tiine  ago 
and  much  more;  in  our  sriiall  box 
with  50.0(M).000  elements  })er  cul)ic 
foot,  yve  duplicate  the  average  human 
brain:  in  a  large  auditorium  yve  can 
duplicate  even  the  brain  of  Stalin;  in 
ten  times  that  size,  yve  build  a  super- 
magnificent  genius — even  bigger  than 
the  composite  of  all  the  historical 
greats  —  yvho,  by  the  yvay,  has  a 
cigar?" 

Quickly  seizing  a  priceless  ojipor- 
t unity.  1  offered  my  last  cheroot. 

“1  hank  you,  Doqtor.”  said  Petrov¬ 
sky  as  he  fumbled  yvith  a  match  and 
also  absent-mindedly  took  over  mv 
stein,  choking  first,  and  then  adding 
Vodka  to  overcome  his  obvious  al¬ 
lergy  ^o  goat's  milk. 

“Hut,  by  the  yvay,  my  giKid  man. 
vour  clearance?”  pleasantly  (jueried 
Petrovsky,  as  he  puffed  on  his  neyvlv 
acejuired  cigar  like  a  small  locomo¬ 
tive  climbing  a  large  hill. 

“Oh.*’  said  I.  “Clearance — yes.  I 
am  happy  indeed  and  honored.”  and 
my  mind  raced  for  an  alibi.  Should 
I  tell  him  I  had  just  dropped  in  from 
the  stars  and  some  stripes  300  miles 
up.  protected  by  a  magnesium  can- 
nister  yvhich  by  my  frantic  signal  au¬ 
tomatically  ejected  me  over  Upper 
Acksomania  yvhen  I  failed  to  escape 
the  earth’s  gravitational  field? 

No — the  publicity  yvould  be  in  re¬ 
verse  English:  and  anyway,  the  con¬ 
versation  was  now  much  too  exciting 
and  important;  1  must  prolong  it — 
the  I  .S.  had  to  learn  of  this  fantastic 
scheme  and  I  thought  of  George 
Washington:  could  1  join  him  ifi  liis- 
tory.  or  yvould  one  lie  matter? 

“Comrade  Petrovsky.**  1  said,  after 
deep  thought,  and  yvith  a  ])ig  decision 
made.  “I  yvas  sent  to  help  you  by  an 
agency  which  does  not  yvish  its  agents 
here  known!  I  am  sent  as  an  expert 
on  Ainerican  ])eo])le  so  you  can  pro¬ 
gram  the  giant  computer  to  give 
Americanized  ansyvers  before  the 
(  .S.ers  knoyv  the  questions.  For  the 
safety  at  least  of  the  most  important 
of  us.  none  of  you  is  to  know  liow  I 
obtained  this  knoyvledge!” 

He  understood  mv  Englisli.  better 
even  than  in  Brooklyn — . 

“It^S  good,  you  have  arrived  just 
iti  time.  Here  is  our  three-point  pro¬ 
gram.*’  replied  Petrovsky  completely 
satisfied.  To  him.  security  regula¬ 
tions  were  only  a  boring  necessity 
since  he  modestlv  thought  he  yvas  so 
far  ahead  scientifically  no  one  could 
ever  reach,  let  alone  pass  him. 

“f  irst.”  he  continued,  “yve  must 
simulate  the  conditions  yvhich  noyv 
determine  hoyv  the  W  all  Street  people 
think  and  what  makes  them  do  the 
(Continued  on  page  17) 
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NEW  DEVELOPMENTS 
IN  AIR  NA  VIGA  TION 
AND 

COMMUNICA  TIONS: 


1.  For  tracking  missiles  and 
drones:  the  AN/DPN-50,  a 
rugged,  powerful,  airborne 
C-band  chain  radar  beacon. 
Range  up  to  1 ,000  miles  with 
exceptional  reliability,  low 
weight,  small  volume. 

2.  The  AN/ARN-52  (XN-1 ) : 
high-performance  TACAN 
transceiver  for  any  aircraft, 
from  helicopter  to  supersonic 
jets.  The  only  TACAN 
transceiver  with  the 
reliability  and  flexibility  of 
solid  state  design.  50%  less 
power  required  and  50% 
lighter  than  existing 
equipment. 

3.  An  air-to-ground 
Automatic  Binary  Data’ 

Link . . . 


Economical:  requires  no 
special  radio  set,  no 
high-speed  printer. 

Compatible:  Simultaneous 
voice  and  data  transmission 
by  multiplexing  on 
any  voice  channel. 

Data  output  feeds 
any  standard 
teletypewriter. 

Brochures  on 
request. 


Fog  Over  Tomorrow 

{Continued  from  page  15) 

crazN  tilings  wliicli  kee])  their  nation 
on  the  junij).  For  example,  why  do 
their  stocks'  almost  double  in  value 
one  day  and  then  drop  way  hack 
again  tuenty-four  hours  later?  No 
one  has  ever  been  able  to  ajiply  ordi¬ 
nary  reason  to  this  t\pe  of  goings-on 
— too  main  things  are  involved.  How¬ 
ever.  with  all  pertinent  data  in  our 
machines,  we  can  anticipate  these 
changes  and  provide  our  several 
agents  with  the  subtle  and  jireviously 
unfathomable  information  they  need 
to  acijuire  the  monetary  assets  of  the 
L.  S..  just  bv  knowing  each  day  in 
ad\ance  as  to  how  to  play — the  na¬ 
tional  mood  as  it  were.  Our  first 
investment  reijuires  only  a  few  rubles 
for  it  will  build  up  fast  once  we 
start,  for  in  pla\ing  Wall  Street  Rou¬ 
lette.  we  always  buy  low  and  sell  with 
a  profit — we  shall  never  miss!  Soon 
we  own  American  industry,  not  by 
the  use  of  force  but  by  having  this 
wealth  presented  to  us  as  though  we 
earned  it:  that  is.  capitalistic  style. 

“.Second,  we  program  the  thought 
processes  of  all  leading  I  .  S.  states¬ 
men  and  politicians.  This  is  even 
f‘;isier  than  making  money  since  each 
politician's  background  is  a  matter  of 
record;  a  long  record.  I  might  add. 
if  all  their  speeches  are  read.  Our 
machine  will  simply  be  programmed 
to  give  a  reply  representing  the  com¬ 
posite  of  the  American  position  on 
a?iy  (juestion  raised.  Easy,  da?  We 
build  planks  with  transistors,  prom¬ 
ises  with  electron  tubes,  and  rational¬ 
izations  with  complex  electronic  net¬ 
works.  Unlike  straw  votes  which  are 
only  guesses,  our  machine  thinks  and 
reasons.  Die  machine  will  always  be 
right !” 

“Brilliant.”  I  injected  just  to  give 
Petrovskv  time  to  catch  a  much- 
needed  deep  breath. 

“And  third.”  Petrovsky  now 
panted,  a  man  obviously  obsessed  with 
an  intellectual  madness,  “once  we  own 
I  .  S.  industry — once  we  know  the 
how-about  of  V.  S.  politics,  so  we  can 
exert  the  desired  control,  then  occupa¬ 
tion  comes  easy  and  painlessly,  for 
all  of  the  lb  S.  comes  to  us  who  have 
demonstrated  the  supreme  right  to 
rule  and  be  served — and  all  this,  of 
course,  is  for  the  people.” 

“The  cad,”  I  thought.  “For  years 
some  ambitious  people  in  the  U.  S. 
have  used  the  same  concept  in  a 
verv  limited  w'ay  as  their  success  yard¬ 
stick.  but  this  degenerate  genius 
wants  mass  jiroduction  and  will  use 
his  solid-state  cryogenic  computer  fed 
bv  one  million  megawatts  of  power  to 
do  it.  Furthermore,  in  his  intellectual 


dedicatiofi.  he  is  amusing  himself: 
\es.  but  those  he  serves  want  more 
than  to  play  in  countrv  estates  with 
fifth  Avenue  Piaster  Parade  Girls  or 
Atlantic  City  Beauties  —  they  want 
power  and  the  servitude  of  the  world's 
proudest  and  most  successful  people. 
Like  in  Tibet.  the\  wish  the  pleasure 
of  coiKjuest:  it  almost  remimis  me  of 
some  voracious  fish  which  enjov 
slashing  into  bait,  eating,  disgorging, 
killing  arid  stuffing  again  and  then 
disgorging — until  utterly  exhausted. 

he  people  s  choice — like  clams 
crying  for  a  clambake;  or  an  ovster 
seeking  a  stew — ridiculous!” 

I  shuddered  but  plaxing  the  game 
— as  I  now  well  realized,  for  mv  life. 
1  replied  aloud.  “Marvelous.  Petrov¬ 
sky.  whefi  shall  we  start  cofmecting 
our  machine  s  wonderful  cells?” 

“Tomorrow.  Comrade  Jameski  over 
the  top  of  the  Olga  River  Dam.  there 
is  our  computer,  our  liquid  heliuin 
generators,  our  almost  infinite  num¬ 
ber  of  circuits— ordy  good  connec¬ 
tions  are  needed  and  the  machine  will 
thifik  like  no  man  ever  has.” 

“Right.”  I  enthusiasticallv  replied. 

“\X'e  should  see  you  then!”  and  so 
saying.  Petrovsky  stepped  out  and 
climbed  the  stairs  to  his  room  above 
the  bar. 

I  folk  )wed  soon  thereafter,  but 
sleep  did  not  come  easily.  ITie  thought 
of  becoming  a  forced  partner  in  the 
fabrication  of  a  nation-grabbing 
Frankenstein  ap|)alled  me  with  a 
mournful  sort  of  intrigue.  What  a 
quick  let-down  for  Alaska  and  Ha¬ 
waii — . 

Morning  came  and  after  some  taste¬ 
less  food  and  alleged  coffee.  1  re¬ 
ported  in  to  where  I  was  to  become 
the  principal  categorizer  in  linking 
the  billions  of  elements  in  such  a  way 
that  the  final  entity  wmuld  possess  the 
knowledge  of  the  White  House,  Con¬ 
gress.  the  Supreme  Court.  Wall  Street, 
the  Pentagon  and  Main  Street.  U.S.A. 
— or  could  Petrovsky  be  wrong  in  his 

wild  dreams? 

******* 

1  worked  almost  as  a  slave — day 
after  dav  —  nights  —  months.  Free 
weekends  were  only  memories  of  yes- 
tervear. 

Technicians  by  the  thousands  la¬ 
bored  over  my  interpretation  of  the 
“wTiv.  when,  how,  and  wherefore  ’  re¬ 
actions  not  only  of  American  leaders 
but  also  the  small  fry,  plus  all  the 
other  facts  of  American  life.  T  was 
provided  with  all  the  ])rinted  litera¬ 
ture  on  I  .  S.  J  needed  to  refresh  niv 
thoughts,  including  SiGN4L,  T  might 
add.  It  was  a  most  illuminating  ex¬ 
perience  for  me — and  I  grew  to  re¬ 
spect.  e\en  fear  the  machine,  for  it 
was  apparent  that  in  the  perspective 
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of  all  the  facts,  the  future  actually 
seemed  to  roll  quite  logically  out  of 
the  ])ast.  I  saw  how  elections  were 
determined  by  things  I  had  previously 
not  connected  them  with;  stock  mar¬ 
ket  fluctuations  began  to  shape  up  as 
logical  consequences  of  previously  un¬ 
correlated  events;  wars  seemed  based 
upon  things  which  developed  as  peo¬ 
ple  grew  angry  and  then  mad.  The 
gigantic  U.  S.  composite,  I  knew,  of 
course,  actually  was  a  blend  of  both 
the  male  and  the  female  minds  and 
the  multitudinous  uncertainties  this 
relatively  recently  acquired  political 
relationship  strangely  and  wonder¬ 
fully  produced.  But  Petrovsky,  1  was 
inclined  to  think,  did  not  really  ap¬ 
preciate  this  all-important  point  since 
his  ilk  saw  nothing  in  women  except 
a  labor  force,  and  the  incubators  for 
the  world’s  fqture  po|)ulation. 

Often  I  thought  about  this  and 
smiled  grimly  as  f  continued  with  my 
endless  training  of  solid-state  memory 
elements. 

\\  omen? 

Many  things  have  failed  because  of 
them — nations  have  fallen:  fortunes 
have  been  made  and  then  lost: — men 
have  gone  nuts,  nuts  have  grown  into 
men — a  ciiinputer  based  on  logic  try¬ 
ing  to  program  a  woman’s  mind — 
how  foolish! 

A  warmish  glow  spread  all  over 
me.  perhaps  all  was  not  lost,  and  I 
worked  even  harder.  Before  I  realized 
it,  almost  a  full  year  had  passed  and 
we  were  ready  for  the  machine’s 
critical  test  on  |)redicting  American 
actions  and  reactions  to  anything! 

I'he  entire  output  of  the  Olga  Dam 
colossus  came  to  focus  in  a  single 
large  meter  marked  or  NO  ( I)a 
and  N  yet ) .  MA\  BF7s  w  ould  not  be 
required  for  the  machine  developed 
no  uncertainties.  In  addition  to  the 
big  meter,  a  teleprinter  automaticallv 
would  give  a  printed  answer  in  words 
and  numbers  depending  on  the  ques¬ 
tion.  The  (juestions  were  punched  on 
tape  in  any  language,  since  different 
languages  presented  no  problem  to 
this  spraw  ling  electronic  Fnonster.  The 
tape  containing  the  (juestions  disaj)- 
peared  into  a  weird  plastic  mouth-like 
orifice,  after  which  billions  of  cross- 
correlatio?is  were  played  against  the 
(juestions:  one  microsecond  of  compu¬ 
tation  time  was  allowed  for  each  Con¬ 
gressman.  two  microseconds  for  Su¬ 
preme  Court  Justices,  with  ten  micro- 
seconds  allowed  for  the  entire  P(*nta- 
gon.  Wall  Street  brokers  were  given 
from  minus  5  to  plus  o  microseconds 
each,  depending  upon  previous  suc¬ 
cesses.  In  simple  trials  on  ])ast  and 
(urrent  events,  like  giving  the  exact 
population  of  each  state  in  the  I  riion. 
even  as  the  name  of  the  state  entered 


the  machine,  the  output  immediately 
gave  the  last  census  figure  and  then 
inijiatiently  increased  with  the  antici¬ 
pated  population  changes  right  down 
to  the  minute.  The  machine  thought 
of  everything  including  marriages, 
divorces,  sterility,  desired  size  of  fam¬ 
ily,  automobile  accident  rates,  love, 
etc.  Other  questions  referred  to  past 
Wall  Street  records,  Kentucky  Derby 
winners,  World  Series  records,  j)ossi- 
ble  telephone  booth  capacities.  Big 
Ten  versus  W  est  ("oast  in  the  Rose 
Bowl,  American  history,  past  political 
data.  etc.  J  he  machine  was  correct 
every  time  since  all  the  data  re(|uired 
for  the  airsAvers  were  stored  in  its  gi¬ 
gantic  memory  drums. 

I  was  aghast  at  my  success  so  far! 
»  «  *  *  '  *  *  * 

J  he  night  before  the  machine  was 
to  be  given  its  first  test  on  predicting 
the  future,  I  had  gone  to  bed  early 
but  for  some  reason  awoke  with  a 
start  as  a  full  moon  bathed  my  bed¬ 
room.  As  I  tossed  around.  1  thought 
a  year  back  to  the  many  radio  and 
T\  stations  in  the  U.  S.  which  would 
have  jumped  for  the  signal  I  was  to 
have  sent  as  I  a|)proached  the  moon. 

I  thought  how’  j:)Ieased  the  TV  audi¬ 
ences  and  my  sponsor  would  have 
been  had  only  1  been  able  to  point  my 
camera  at  the  rear  side  of  the  moon. 

A  splash  of  darkness  suddenly 
appeared  to  modulate  the  moon-glow'. 
My  first  reactions  were  that  it  was  my 
friend  Hams  Zeegler  of  our  Astro- 
Fdectronics  Labs,  tbe  next-in-line  I  .  S. 
astronaut  to  carry  on  after  me  if  I 
failed  to  reach  the  moon.  Poor  Hams, 
had  he  struck  the  moon,  but  not  with 
a  soft  landing?  If  so.  contamination: 
but  he  would  have  been  first — and 
a  hero!  I  sweated  a  bit.  but  somewhat 
comfortablv  so — 

‘*Nyet.”  it  was  only  a  large  owd 
around  looking  for  an  earthy  mouse 
and  in  so  doing  had  inadvertently  in¬ 
terrupted  the  moon’s  ethereal  radia¬ 
tion. 

1  still  could  not  sleep. 

The  big  Olga  Computer.  1  knew', 
now  had  the  brainpower  of  the  en¬ 
tire  I'.  S.  wrapjied  up  in  its  memorv 
cores  waiting  for  the  big  test.  Wbat  a 
diabolical  wav.  T  tbougbt,  to  desecrate 
the  new’  art  of  cybernetics. 

T  was  a  traitor — or  was  I?  Cer- 
tairdy  not  a  hero — 

But  then  again  1  remembered  that 
a  computer’s  prime  asset  i'<  that  it 
must  be  programmed  logicalK.  for 
through  logic  alone  can  it  reach  cor- 
re*ct  solutions  to  problems  given. 

Program  a  woman  and  expect 
logic?  1  nijiossible ! 

As  my  earlier  hunch  suggested.  ])(‘r- 
haps  1  didn’t  give  a  thing  to  these 
Acksomanian  maniacs,  except  add  to 


tlie  contusion  of  their  future.  Only 
in  the  I  .S.  do  women  influence  men. 
It  is  our  really  big  “secret  weapon.” 
Program  the  entire  U.S.  fund  of 
knowledge  as  I  had  done  and  then  ask 
serious  (juestions  pertaining  to  the 
future  or  any  (juestions  which  must 
have  logical  answers  and  the  compu¬ 
ter  will  always  be  wrong. 

IJ.  S.  women  can  bardly  be  out¬ 
guessed.  even  bv  their  husbands. 

I'here  are  as  many  combinations 
of  jiossible  replies  to  jiossible  (jues¬ 
tions  as  there  are  inijiossible  women 

— or — and  then  I  fell  asleej). 
*•«■***•»'* 

It  was  mid-morning  when  I  awak¬ 
ened.  All  seemed  (juiet  and  peac(*ful 
on  the  Olga.  I  was  supposed  to  have 
been  at  the  comjmter  early  but  I  had 
overslept  after  my  nightmarish  unrest. 

The  comj)uter  was  to  be  asked  truly 
critical  (juestions  like:  tomorrow’s 
Stock  Market  reactions;  P)()0  Presi- 
(bmtial  candidates  and  wbo  would 
win:  what  baseball  teams  would  ])lay 
in  the  1959  World’s  Series  and  who 
would  win —  1960  women’s  fashions 
— more  or  less:  Is  tlfere  iTanium  in 
New  Jersey — if  so,  where,  etc.? 

I  knew  I  was  in  the  dog  house  for 
being  late  but  anyway  rushed  to  |)ut 
on  mv  hat  and  coat,  but  it  was  too 
late — 

Suddeidv  I  saw’  a  flasb  like  ten 
thousand  simultaneous  lightning  bolts 
and  all  the  candles  of  Rome;  it  came 
from  the  dam  site  over  the  Olga.  The 
earth  seemed  to  upheave  all  at  once  as 
though  one  million  megawatts  had 
suddenly  decided  to  flip-flop  in  one 
direction  blowing  out  billions  of  fuses. 
And  tbe  sky  was  aflame! 

I  ducked  as  a  dodge  against  the 
expected  explosive  wave  but  it  never 
struck  because  it  seemed  like  the 
great  shock  front  and  the  tremendous 
vacuum  following  were  too  close  to¬ 
gether  and  thus  probably  passed  so 
sudden Iv  that  they  cancelled  each 
other! 

But  now’  out  of  the  sky  rained  mil¬ 
lions  of  transistors,  jirinted  circuits, 
solid  state  elements,  helium  atoms, 
bits  of  copper,  kippered  sturgeon  and 
Petrovskv — almost  co!npletely  evap- 
orat(*(l. 

I  knew  this  was  the  end  and  that  I 
would  be  sought  immediately  by 
tht‘  survivors  of  Lpper  Acksomania 
for  lhe\  empirically,  albeit  unwilling- 
l\.  had  just  demonstrated  that  V.  S. 
wonum  seriouslv  influence  national 
affairs  but  cannot  be  anticipated — 
and  1  was  the  prina*  culprit!  But  be- 
fon*  running  for  a  place  to  bide.  1 
d(*ci(l(‘d  to  explore  P(*trovsky*s  nearbv 
room  which  forlunal(*l\  was  never 
locked  history  in  the  making 
seenu'd  so  close. 
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Cautiously,  hut  hurriedly  J  entered. 
There  was  a  mound  of  notes  on  the 
floor,  many  wrinkled  and  obviously 
rejected  immediately  after  writing. 
l)Ut  on  his  desk  on  the  top  page  of  his 
scratch  pad  I  could  see  he  had  written 
his  last  words.  Holding  the  paper  to 
the  light  I  read  quickly — 

shall  try  (juestions  first  like 

these: 

1.  “Is  the  absence  of  woman  suf¬ 
frage  in  Switzerland  evidence  of  a 
higher  state  of  civilization  than  in  the 

1.  S.?” 

2.  “Were  sack  dresses  a  factor  in 
the  recent  lowering  of  American  birth 
rates?” 

d.  a.  “Should  Piaster  hats  be  paid 
for  by  men.  and  if  so, 

b.  “Should  they  he  made  edible 
so  they  can  at  least  be  useful?” 

4.  “Since  the  American  male  wears 
a  dinner  jacket  for  the  evening  meal 
is  that  reason  why  his  wife  should 
wear  her  nightgown  for  breakfast?” 

“Ha,  ha,  ha — the  computer  will  go 
to  hell  with  such  questions,”  wrote 
Petrovsky  in  his  brief  memoirs,  “hut 
1  shall  try  them,  and  this  will  test 
Jameski  too.  We  shall  see  things  hap¬ 
pen,  })erhaj)s!” 

I  grabbed  these  last  notes  of  Petrov¬ 
sky  and  ran  for  the  high  hills  miles 
away. 

Hours  later  I  found  a  friendly  un¬ 
educated  shepherd  and  in  exchange 
for  pulling  the  wool  off  his  sheep,  he 
is  keeping  me  alive  until  1  feel  I  can 
emerge  and  escape  hack  to  the  U.  S. 
ril  tell  \ou  later  how  I  smuggled  this 
letter  out  for  mailing. 

\ow  Mr.  P.ditor,  how  could  anv 
machine- — especially  one  without  a 
female's  intuition  answer  Petrovsky’s 
crazy  questions?  No  wonder  hell  had 
broken  loose  and  fission  became  fu¬ 
sion  and  fusion  became  confusion  and 
confusion  became  explosion.  Petrov¬ 
sky  perha|)s  had  gambled  on  stakes 
much  higher  than  he  had  anticipated 
or  did  he  knowingly  commit  a  glor¬ 
ious  scientific  suicide?  Perhaps  — 
but  the  answer  to  this  latter  question 
will  ne\er  be  known  since  Petrovskv 
is  now  a  part  of  the  earth’s  atmos¬ 
phere. 

And  in  conclusion  and  as  men¬ 
tioned  earlier,  I  have  written  to  you 
realizing  full  well  mv  story  would  not 
be  believed  in  official  channels.  But 
the  people  the  wf)rld  over  should  know 
of  ill  is  hysterical  event  so  They  may 
think  for  tliemselves.  Da?  Anyway, 
knowing  of  \our  zeal  to  keep  the 
American  male  informed,  please  see 
fit  to  lend  the  columns  of  your  learn¬ 
ed  magazine  to  give  forth  this  really 
big  truth — a  whopper,  as  it  were! 

How  about  50  reprints? 

Yours  verv  truly, 

CHlHSfOPHER  JAMES 


It  Mskes  You  Stop  and  Ttiink 

Everywhere  you  turn,  you  see  more  and  more  Prodelin  equipment 
being  used  for  RF  transmission.  Coaxial  cable,  transmission  line, 
connectors,  antennas,  and  complete  systems  are  all  in  heavy  demand 
because  of  Prodelin’s  superior  specs  and  performance  .  .  .  better  price 
and  delivery.  Review  your  owm  needs  and  you’ll  see  that  Prodelin 
can  do  the  job  better  for  you! 


- - 

SEMI-FUXIBIE  ALUMINUM 
COAXIAL  CABLE  &  CONNECTORS 


Whether  your  problem  is  weight,  at¬ 
tenuation  or  power,  Prodelin  Spir-0- 
line  does  the  job  better.  With  Spir- 
0-line,  you  increase  your  system  and 
aircraft  range  by  reducing  attenua¬ 
tion  and  weight.  V2"  Spir-O-line 
weighs  only  12  lbs./ 100  ft.  .  .  . 
handles  400  watts  average  power 
with  a  loss  of  only  4  DB/100  ft.  at 
2  KMC.  7/8"  Spir-O-line  weighs  34 
Ibs./lOO  ft.  .  .  .  handles  1  KW  aver¬ 
age  power  at  2  KMC.  with  a  loss  of 
only  2  DB/100  ft. 

(PATENTS  PENDING) 


MICROWAVE  ANTENNAS 


To  complement  its  already  famous 
line  of  microwave  antennas,  Prodelin 
makes  available  its  unique  antenna 
package  for  6  and  7  KMC.  The 
package  incorporates  Spir-O-line  semi- 
flexible  coaxial  cable  and  Spir-O-lok 
connectors  for  low  loss  and  easy  in¬ 
stallation.  Available  in  4,  6,  8  and 
10  ft.  antenna  sizes  the  system  is 
particularly  recommended  for  use  in 
passive  reflector  systems  or  on  other 
short  runs.  The  new  system  greatly 
reduces  engineering  time  and  com¬ 
ponent  expense. 


^  ■it.  - 

^  S«ficl  for  #«ll  p^rformont^  data 

,  on  fkm  Prodidlln  lino. 

Prodelin  stocks  component  parts,  supporting 
hardware,  and  accessories  for  all  lines. 

DISTRIBUTED  ON  THE  WEST  COAST  BY: 

MAYDWELL  &  HARTZELL,  INC. 

San  Diego  •  San  Francisco  •  Los  Angeles 
Phoenix  •  Portland  •  Seattle  •  Spokane 


Ready  to  meet  all  demands,  Prodelin 
rigid  line  is  now  available  in  Stand¬ 
ard  EIA  copper,  EIA  lightweight  alum¬ 
inum  and  in  aluminum  with  the  new 
Spir-O-lok  connectors.  All  lines  fea¬ 
ture  the  electrically  transparent  com¬ 
pensated  pin  supporting  structure. 
This  field  proven  feature  allows  peak 
powers  which  approach  theoretrical 
values.  The  Si/a"  line  can  handle,  at 
atmospheric  pressures,  peak  powers 
of  up  to  3  megawatts  with  no  addi¬ 
tional  .pressurization. 

New  4V8"  line  can  handle  50  KW 
average  power  at  250  MCS,  for  great 
savings  through  less  weight  and 
smaller  line  size. 


1Ru>del£n 

2-WAY  MOBILE  ANTENNAS 


Prodelin’s  new  series  of  VHP  an¬ 
tennas  include  the  ground  plane,  the 
unity  gain  coax,  and  the  Omni-6.  The 
Omni-6  is  a  collinear  gain  antenna 
designed  to  meet  the  need  for  a 
6  DB  gain  antenna  with  a  minimum 
of  cost  and  wind  loading.  All  an¬ 
tennas  are  corrosion  resistant  and 
terminate  in  type  "N”  connectors. 
All  are  capable  of  withstanding  100 
MPH  winds  while  giving  superior 
performance.  All  connectors  are  pro¬ 
tected  by  a  metallic  shield  from  in¬ 
stallation  damage  and  weather. 


307  Bergen  Avenue  •  Kearny,  N.  J.  { 
Depf.  S  I 


MANUFACTURER  OF  THE  WORLD'S  FINEST 
ANTENNAS  AND  TRANSMISSION  LINES 
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Crisp  brown  markings  on  c*^an  white  paper  Ease  of  writing  and  erasing  enhances  analysis  Clear  crisp  duplicates  by  Br 

> 

•  PLUS  THESE  UNIQUE  FEATURES  .  .  . 

LOVC’  COST — Alfax  paper  cost  savings  on  full  schedule  operation  save  1  3  to  2  3  in  yearly  operation  costs. 

CLEAN — electricity  is  the  ink  for  Alfax  paper,  ion  deposits  make  crisp  brown  marks  without  dust,  smudge  or  chemical  irritants. 
STABLE  Alfax  stores  indefinitely  .  .  .  contains  no  voids  or  splices  .  .  .  recording  marks  are  permanent. 


Clear  crisp  duplicates  by  Bruning  or  Ozalid 


Here’s  why ...  FORECASTERS  PREFER^ 

^nded  features  of  ALDEN  RECORDERS  I  EQUIPMENT  AND  ALFAX 


I  Most  commended  features  of  ALDEN  RECORDERS  J  C^UI 
•  EASE  OF  INSTALLATION  .  .  •  compact  and  mobile 


Uncrate 


Roll  in 


Plug  in 


Clean  crisp  maps 


•  EASE  OF  OPERATION  .  .  •  new  high  in  clean,  quiet  operation 


'  A'®' ' 


Automatic  and  continuous  Time  clock  programming  » 

•  EASE  OF  MAINTENANCE  .  .  . 


Instantly  visible 


Easy  paper  loading 


Plug-in  construction 


Air  Freight  replacement 


Front  pane!  checks  Back  connector  checks  Plug-in  construction  Air  Freight  rep 

•  PLUS  THESE  UNIQUE  FEATURES  ... 

SECURITY — low  voltage  marking  process  does  not  generate  a  signal  that  can  be  intercepted. 

HIGH  SPEEDS — 60-90  or  120  rpm  operation  .  .  .  recorder  technique  and  paper  capable  of  fifteen  times  these  existing  speeds. 
PRODL^CTION — designed  for  volume  production  on  short  lead  time  .  .  .  using  unicjue  expandable  manufacturing  techniques. 


Most  commended  features  of  ALFAX  Maps 


I 


NEW  BOON  TO  CONTINUOUS  FACSIMILE  NETWORK  OPERATION 
REALIZED  WITH  ALDEN  FLAT  COPY  SCANNING  SYSTEM 


If  LAT  COP/  SCAMNeR  MW 

copy  fto  coMTiNuousiy.. 


copies 

5IZ-E 


7  extiAMOABie 

'  eeep  roll 


SCAMNlNCr 


...RtPLACfS  1  DRUMS 

AMD  2  SCAMNfR  -MfADS 


...AMp  eLlMINlATtS 

^  _ f  copy  size 

\  ri’sni/\/o  ^  ‘=^OPy  Be/fi/o ^  LIMITATIOMS 
y'‘-o^oe-o/ 


Cecy 


ALDEN  FACSIMILE 
MAPS... 

.  .  .  and  why  ive  think 


Compact,  mobile  flat  copy  scanners  provided  by  Alden 
Electronics  Company,  Westboro,  Mass,  moved  onto  the 
new  U.S.  Weather  Bureau  Hi-altitude  Weather  Facsimile 
Network  Feb.  16,  1959  to  begin  a  new  era  in  simplified 
facsimile  communications  systems 

•  INSTALLATION  SIMPLIFIED  .  .  . 

Uncratcd  from  fold-a-way  shipping  boxes  at  Suitland, 
Maryland,  and  Idlewild,  N.Y.  —  Alden  scanners  rolled 
in,  plugged  in  and  turned  on  to  begin  new  era  in  weather 
facsimilie  networks.  Tested  in  2  hours  for  60,  90,  120 
rpm,  the  equipment  was  turned  over  to  the  U.S.  Weather 
Bureau  personnel  the  same  day#  Addition  of  transmission 
and  receiving  points  has  been  expanded  with  higher  speed 
operation  of  120  rpm  started  June  20th  on  completion  of 
line  balancing  by  American  Telephone  and  Telegraph  Co. 
which  doubled  the  speed,  transmitting  copy  of  the  same 
detail  (size  of  characters  and  information  not  enlarged) 
as  at  60  rpm. 

•  EASE  OF  COPY  HANDLING  .  .  . 

With  map  sizes  no  longer  re¬ 
stricted  to  drum  mounting,  contin¬ 
uous  transmissions  of  maps  (one 
^^fter  the  other)  with  one  scanner 
halves  the  space  and  maintenance 
problems,  makes  possible  scan¬ 
ning  the  original  plotted  maps 
without  cutting  to  size;  map  plot¬ 
ters  and  forecasters  h^yeonginals 
hack  in  [  j  the  time. 

Flat  Copy  Scanner  with  expandable  copy  feed  head 
takes  maps  any  width  or  length  —  fed  straight  or  kitty  corner. 

•  FOCUS  SMUDGE  ELIMINATED 


you’ll  like  them  too. 

Since  1954  Alden  Facsimile  Weather  Map 
Recorders  and  Alfax  maps  have  been  replac¬ 
ing  existing  facsimile  equipment  on  the 
National  facsimile  Weather  Map  Network 
at  an  accelerating  rate. 

U.  S.  Weather  Bureau  stations  converting  to 
Alden  equipment  will  be  complete  by  the 
end  of  the  fiscal  year  with  many  independ¬ 
ent  forecasters,  air  lines  and  institutions 
following  suit. 


Focus  smudge  caused  by  unusually  thick  copy  or  copy  lifting  from  drum. 


With  copy  feed  rolls  precisely  positioning  surface  of  map 
on  flat  copy  scanner  table,  exact  focal  lengths  are  main¬ 
tained  for  clear,  sharp  recordings. 

•  MOST  COMMENCED  FEATURES 


The  new’  U.  S.  Weather  Bureau’s  high  alti¬ 
tude  weather  network,  local  and  overseas 
netw’orks  are  being  expanded  with  Alden 
Facsimile  Recorders  and  continuous  flat  copy 
scanners. 


Fifteen  out  of  twenty  forecasters  after  having  op¬ 
erating  experience  with  all  weather  facsimile  systems 
indicated  a  rnuried  preference  for  Alden  Recorders 
and  Alfax  Maps. 


ALDEN  ELECTRONIC  AND  IMPULSE 
RECORDING  EQUIPMENT  CO.,  INC. 

Westboro,  Mass. 


Personnel  familiar  with  prior  facsimile  scanning  tech¬ 
niques,  lauding  this  new  breakthrough  in  weather  facsimile 
techniques,  highly  commend  these  features; 

•  ease  of  copy  handling 

•  compactness  and  mobility  of  equipment 

•  quietness  and  dependability  of  operation 

•  cleanness  and  sharpness  of  copy  produced 


Hi-Altitude  Facsimile  Weather  Drops 

will  soon  be  available  from  American  Telephone  and  Tele¬ 
graph  Co.  ,for  qualified  companies  and  organizations.  For  others 
interested  in  facsimile  communication  systems,  Alden  Electronics 
makes  flat  copy  scanner  heads  and  recorders  in  all  sizes  and 
speeds  (up  to  30  times  present  network  speeds)  furnishing  com¬ 
ponents  to  qualified  manufacturers,  and  complete  systems  to  end 
customers 

lUe  ini  it r  y  our  inquiry  . 
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SEARCH 

^  and  rescue  operational  communications  —  — 

PACIFIC 

by  cdr.  h.m.  anthony,  uscg,  staff  communica¬ 
tion  officer,  commander  western  area,  united 
states  coast  guard 


★ 


T  /  KSic.NKi)  I’KiMAKll.v  for  peacetime  oiterations,  the 
National  Search  and  fieseue  Plan  came  into  force  on 
1  July  1956  to  insure  effective  lise  of  all  available  facili¬ 
ties  in  all  t\  pes  of  Search  and  Rescue  missions.  The  Plan 
establishes  Regional  Coordinators  for  each  of  the  fol¬ 
lowing  areas  with  broad  coordinating  responsibility: 
Inland,  the  L'.  S.  Air  Force;  Maritime,  the  Coast  Guard; 
Overseas,  the  Overseas  I  nified  Commander. 

The  Maritime  Region  is  divided  into  two  Search  and 
Rescue  Areas  (SARl — Atlantic  and  Pacific  I — encom¬ 
passing  L.S.  waters.  I  .S.  territories  and  possessions  (ex¬ 
cept  Canal  Zonei,  and  certain  areas  of  the  high  seas  in 
the  Atlantic  and  Pacific  Oceans.  The  Pacific  is  further 
suh-divided  into  three-  major  sub-regions:  Northern, 
Central  and  Kastern.  In  turn,  the  sub-regions  are  parti¬ 
tioned  into  sub-divisions  or  sectors,  such  as  Seattle,  San 
Francisco,  Long  Beach,  Honolulu.  Marianas,  Hawaii, 
Midway,  Wake.  Kwajalein,  Adak,  Kodiak  and  Juneau. 
Overseas,  there  are  the  Commander  5th  AF  with  head- 
(juarters  at  f  uchu  Air  Station,  Jat)an;  Commander  13th 
Ah  at  Clark  AB,  Luzon  R.P.,  and  Commander  Alaskan 
Air  Command  at  Elmendorf  AFB,  Alaska.  They  function 
as  SAR  Coordinators  for  those  respective  regions. 

Each  sub-division,  or  sector,  contains  a  Rescue  Coordi¬ 
nation  Center  (RCCi.  Briefly,  the  RCC  is  an  installation 
affording  its  personnel  the  communications  and  other 
facilities  required  to  properly  initiate,  control,  coordinate 
and  terminate  SAR  within  a  s})ecific  area.  The  RCC  is  a 
highly  specialized  nerve  center,  “instantly  responsive  to 
distress  information,  manned  continuously  by  trained 


personnel  for  the  pur])ose  of  gathering  and  evaluating 
distress  information  and  for  alerting  and  coordinating 
search  and  rescue  facilities.’  By  means  of  an  excellent 
radio,  teletv ])e  and  tele])hone  communications  system,  it 
is  available  to  distressed  air  and  surface  craft,  and  is 
linked  with  various  resrue-activities  and  facilities  thrcujgh- 
out  its  operational  area. 

'  T  •  ,  - 

/  -  i  1  V  - 

Role  of  (lornninnii'(ili(nls 

File  paramount  importance  of  communications  in  any 
ty])e  of  operation  is  well  recognized.  Particularlv  does 
communications  assume  the  highest  prioritv  in  a  SAR 
mission.  As  communications  go.  so  goes  the  oj)eration! 
Once  it  was  said  that  Naval  Communications  consisted 
of  a  piece  of  bunting,  a  megaj)hone  and  a  “bull  voice.” 
There  has  been  vast  im])rovement  since,  but  the  objec  tive 
remains  to  obtain  and  relay  vital  information  the  fastc'st 
way  possible!  ^  ou  '‘an  t  direct  a  ground,  air.  or  naval 
force,  or  an  SAR  oj.eration,  in  peace  or  war  without  an 
effective  communica»  ons  svstem.  Getting  the  word  to 
the  troops  fast  has  gi*. en  militarv  commanders  headaches 
ever  since  Joshua  anrl  his  famed  trumpets  h'veled  the 
walls  of  Jericho! 

Communications  is  a  broad  subject.  Its  numtM'ous 
facets  include  landline  ( telepbone-teletype) ,  radio,  radio- 
teletype,  facsimile,  underwater  sounds  and  vision  (sema¬ 
phore,  flaghoists,  flashing  light,  heliograph,  panels,  smoke 
signals),  among  others.  In  SAR  o})erations.  we  are  con- 

(Continiied  on  page  24) 
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jL  whole  new  world  of  communications  has  emerged  from 
the  utilization  of  tropospheric  scatter.  For  the  first  time,  voice 
and  teletype  messages  can  be  clearly  received  far  beyond 
the  horizon  at  ail  times,  regardless  of  atmospheric  or  electro¬ 
magnetic  disturbances. 

■  Long-range  communication  between  radar  outposts  and 
Free  World  defense  headquarters  is  no  longer  subject  to 
disruption  by  weather  conditions,  and  the  same  reliabili  ty  is 
assured  for  civil  telephone  systems  using  tropo  scatter. 

It  was  radio  equipment  by  REL  which  first  proved  the  prac¬ 
ticability  of  tropo  communication  in  the  Far  North,  and  of 
transmission  across  large  bodies  of  open  water.  Today,  tropo 
apparatus  designed  and  built  by  REL  may  be  found 

halfway  around  the  world. 

Eight  of  the  nine  major  networks  in  operation  or  on  order  utilize 
equipment  designed  and  manufactured  by  REL.  More  kilowatt 
miles  of  tropo  equipment  by  REL  are  in  use  or  in  production 
than  those  of  all  other  companies  combined— significant  proof 

of  REL’s  world  leadership  in  tropo  scatter. 
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Search  and  Rescu<‘  ^Continued  from  pa^e  22) 

ceriied  primarily  with  three  pertinent  types — landline, 
radio  and  radio-teletype,  all  of  which  serve  as  the  medja 
for  inter-  and  intra-connnunication  between  surface  ves¬ 
sels.  aircraft  and  shore-based  activities.  SAR  command 
authority  could  not  be  exercised  without  communications. 
Nor  must  we  fail  to  consider  the  major  role  played  by 
direction-finders  in  the  medium,  high,  very  high,  and 
ultra-high  frecjuency  spectrums  and  also  ship  and  shore- 
based  radar.  Vital  bearings,  fixes  and  “steers”  obtained 
by  these  activities  would,  without  a  communications 
medium  to  pass  them,  he  valueless. 

The  communications  procedure  by  which  merchant 
vessels  obtain  immediate  assistance  are  so  standardized 
that  they  are  thoroughlv  familiar  to  rpialified  maritime 
radio  ollicers.  But  the  proper  proct'dures  are  not  as  well 
known  to  operators  of  small  craft,  especially  in  emer¬ 
gencies.  One  reason  may  he  the  comparative  newness  of 
radio  on  small  craft;  another,  that  qualified  radio  persoji- 
nel  are  not  recpiired  as  crew  members.  But  the  Federal 
Communications  (Commission.  I  .  S.  Power  Squadrons. 
Small  Craft  Marine  Radio  Councils.  L.  S.  Coast  Guard 
Auxiliarv.  and  similar  organizations  and  activities  are 
rapidlx  educating  small  craft  personnel  in  communications 
procedures  bv  means  of  placard  instruction  slu'ets, 
training  courses  and  word-of-mouth. 

Communications  speed  is  never  more  urgent  than  in  an 
aircraft  emergencv.  Pilots  know  the  normal  alerting  |)ro- 
cedures  so  well  that  there  is  no  need  to  spell  them  out. 
Jn  capsule,  thev  communicate  «)n  an  en-route  frequency 
with  their  gnmfid  control  station,  the  station  notifies  the 
appropriate  rescue  agencv  and  the  wheels  begin  to  spin 
with  the  various  rescue  activities  immediately  going  to 
work. 

But  in  the  case  of  an  imminent  ditching  at  sea,  there 
exists  the  need  to  connnunicate  now  with  the  nearest 
surface  vessel!  This  need  may  exist  even  when  SAR  air¬ 
craft  and  ships  are  rushing  to  the  scene. 

W  e  all  know  that  air  travel  is  universal  and  the  primary 
and  fastest  means  of  travel  from  here  to  there.  As  an  ex¬ 
ample.  between  13  September  and  2  October  of  1958,  a 
total  of  1031  military  and  commercial  aircraft  transited 
U.  S.  Coast  (juard-manned  Ocean  Station  November,  lo¬ 
cated  about  halfway  between  Hawaii  and  Sah  Francisco. 
And  the  majority  of  these  were  passenger-carriers! 

Obviously,  in  the  interest  of  safety,  the  operators  of 
these  trans-oceanic  aircraft  afford  them  the  highest  degree 
of  maintenance.  BUT — each  and  every  one  is  equipped 
w  ith  the  best  obtainable  type  of  dual  radio  and  associated 
electronic  gear  as  well.  This  is  so,  in  furtherance  of  safety, 
to  insure  that  positive  reliable  communications  (both  air- 
surface  and  air-to-air)  are  always  available! 

Now  let  us  examine  a  specific  incident  which  recently 
occurred  in  the  Pacific  Theater.  It  clearly  illustrates 
Coast  Guard  Search  and  Rescue  Operational  communica¬ 
tions  procedures  relative  to  an  aircraft  emergency  in¬ 
volving  a  possible  forced  ditching  at  sea: 

20331*  I  PST)  Oakland  ARTC  (  Air  Route  traffic  Con¬ 
trol)  simultaneously  advises  CGRCC  (Coast 
Guard  Rescue  Coordination  Center)  San  Fran¬ 
cisco.  and  1th  AF  RCC  Hamilton  13eld  via  “hot 
line”  telephone  that  a  MATS  Cl 24  #15180,  en 
route  Travis  AFB  to  Hickam  AFB,  Hawaii  has 
declared  an  emergency;  requests  interce})t  air¬ 
craft,  and  is  returning  to  Travis  from  position 
3018N-13642W  (Approximately  830  miles  SW 
of  San  Francisco)  due  Nr  2  engine  feathered; 
Nr  3  running  wild,  and  fuel  critical;  altitude 
0000  feet;  ground  ‘ipeed  184:  no  |)assengers; 


seven  crew  members;  possible  ditching  at  sea. 

CGRCC  checks  ships’  plot  to  determine  which 
vessels  on  track  051  231. 

CGRCC  directs  C(/  Air  Station  San  Francisco  to 
dispatch  SAR  aircraft. 

CGC  Gresham^  Ewing  and  VVPB  95310  directed 
to  proceed  from  San  Francisco. 

Naval  Movement  Reporting  Center  San  Fran¬ 
cisco  re(juested  to  report  position  of  naval  ves¬ 
sels  on  track  054  231  between  3018N-13r)42W, 
and  San  Francisco. 

Naval  and  Federal  Communications  Commission 
HF"  I)F^  nets  alerted  as  to  MATS  15180  status, 
and  furnished  primary  and  secondary  en  route 
freipiencies. 

("G  PlY  and  list  ARS  SAR  aircraft  en  route  to 
intercept  MAI'S  15180. 

CGRCC  passes  via  direct  teletype  circuit  to 
McClellan  Radio  at  Mc(4ellan  AFB  for  suhse- 
(juent  transmission  to  distressed  aircraft,  names 
of  most  suitable  vessels  known  to  be  along  M A  I  S 
15180  track,  their  positions,  course  and  speed, 
together  with  estimated  ditching  headings  based 
on  existing  wind  and  sea  conditions  for  zojies 
over  which  aircraft  will  transit.  As  aircraft 
situation  continues  critical,  CGRlXl  releases 
“ALL  SHIPS”  1  )roadcast  preceded  by  alarm 
signal,  through  facilities  of  (]G  Radio  Station 
San  Francisco  NMC:  *\NMC  de  N.MC  1  BT  I  pon 
receipt  and  at  end  next  two  silent  periods  Best 
fol  500  Kes  A2  emission  (juote  Alarm  Signal  ( 12 
four-second  dashes)  SOS  SOS  SOS  transmitted 
for  MATS  15180  by  NMC  I CG  RAD.STA 
SF'RAN  )  San  Francisco  C'alif.  ck  NC  Govt  emer¬ 
gency  020507  GMT  BT  Govt  I  SCG  all^ships 
within  range  BT  MATS  C-124  Ml 5180  j)osition 
020101  GMT  3018N  136 12W  fuel  shortage  one 
engine  feathered  one  engine  running  w  ild  Pd  Fm 
route  Travis  to  Homo  now  on  turnaround  to 
Travis  course  054  true  ground  speed  181  altitude 
9000  Pd  Guarding  12345  pt  5  kes  121  pt  5  Mes 
voice  Pd  Request  position  course  speed  wind 
weather  sea  conditions  and  continuous  radio 
guard  500  and  2182  Kes  all  vessels  vicinity  above 
t)osition  and  on  or  near  track  to  San  Francisco 
Pd  Replying  vessels  state  if  have  2182  Kes  Bl' 
C0M12C'GI)  SFRAN.” 

20  Naval,  MSTS  and  merchant  vessels  respond 
to  the  broadcast,  and  positions  of  pertinent  ves¬ 
sels  on  track  plotted,  and  MATS  15180  advised 
accordingly.  Vessels  not  in  position  to  assist  are 
released  immediately,  to  resume  their  voyage. 

( Naval,  Coast  Guard,  MSTS  and  many  merchant 
vessels  in  addition  to  providing  a  rescue  plat¬ 
form,  have  other  capabilities  to  assist  an  air¬ 
craft  forced  to  ditch,  such  as  transmitting  on  110 
Kes  to  provide  ADF'  homing  signals,  and  the 
voice  communication  medium,  2182  Kes.  Fac¬ 
tual  exercises  using  these  media  between 
commercial  air  and  surface  craft  as  based  on 
procedures  contained  in  Coast  Guard  Western 
Area  “Shipboard  Air  Sea  Rescue  Plan  ALF  A” 
have  produced  excellent  results.) 

HF/DF^  nets  re^larly  report  radio  bearings  and 
fixes  obtained  cm  MATS  15180. 

CGRCC  releases  })eriodic  messages  to  all  as- 
( Continued  on  ])age  36) 
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BUDGET 

TROUBLE  (even  for  NASA) 

by  Dr.’T.  KEITH  CLENNAN 

Administrator 

National  Aeronautics  and  Space  Administration 


HHitors  note:  It  is  believed  that 
the  folUoeinf^  testimony  by  Dr.  T. 
Keith  (ilennan  before  the  Senate  Ap- 
propriations  Committee  on  July  13, 
79  )9  contains  n  orthu  hile  information 
about  one  of  the  most  important  agen¬ 
cies  of  government. 

IUKLCOMK  THK  opjTortunitv  to  ap* 
pt'ar  l>efore  this  Committee,  for 
the  first  time.  I  am  here  to  discuss 
H.H.  7879  which  is  now  before  you. 
In  particular,  I  want  to  discuss  the 
crippling:  reductions  in  the  l)ud"et 
rerpjests  of  the  National  Aeronautics 
and  Space  Administration  that  are 
embodied  in  H.H.  7978.  These  cuts, 
if  sustained,  would  liave  disastrous 
consecpiences,  and  I  am  impelled  to 
point  them  out. 

The  dejiree  of  success  or  failure  of 
the  I  nited  States’  space  effort,  vis-a- 
vis  that  of  tlie  Russians,  will  be  grave¬ 
ly  influenced  by  wliat  Congress  de¬ 
cides  in  this  crucial  matter. 

A  year  ago  last  July,  the  (Congress 
passed  the  National  Aeronautics  and 
.^pace  Act:  unanimously  in  the 
noii*-e.  overwhelminglv  in  the  Sen¬ 
ate.  One  of  the  chief  mandates  laid 
down  in  the  legislation  was:  “The 
preservation  of  the  role  of  the  United 
.States  as  a  leader  in  aeronautical  and 
space  science  and  technologv  .  .  .” 

During  later  hearings  on  our  fiscal 
d9.79  budget  re(|uest.  some  members 
of  Congress  raised  serious  fjuestions 
about  our  not  having  reipjested  far 
greater  sunis  than  we  felt,  after  care¬ 
ful  studv.  that  we  needed  to  organ¬ 
ize  NASA  and  initiate  its  programs. 

\\  hat  has  happened  since  then  to 
give  arnone  a  sense  of  complacency? 
For  1  (an  ordy  interpret  the  action 
of  the  House  as  an  indication  of  a 
less(Miing  in  ^  the  sense  of  urgenev' 
which  has  been  expressed  so  often 
on  the  floor  and  in  Committee. 

Have  we  -  who  started  serious  work 
in  the  space  field  six  or  seven  vears 
after  the  Sov  iets  were  pouring  unlim¬ 


ited  funds  and  their  Irest  brains  into 
the  drive  to  dominance  in  space — 
suddenly  achieved  some  enormous 
advantage? 

If  so,  I  would  like  to  know'  about 
it.  1  would  sleej)  better  at  night. 

Or  has  it  come  about  in  some  way 
that  we  know  that  the  Soviet  satellites 
and  space  probes,  which  our  scien¬ 
tific  devices  have  tracked  and  report¬ 
ed,  were  somehow'  gigantic  hoaxes? 

(ientlemen.  tracking  devices  such 
as  ours  are  not  easily  misled.  We  be¬ 
lieve  that  the  Russians  hav'e  done  ex¬ 
actly  what  they  have  amiounced  they 
have  done.  And  |)erhaps  they  have  ' 
achieved  much  more  that  thev  have 
not  revealed. 

\\  holesale  expression  of  Congres¬ 
sional  support  for  NASA  was  evi¬ 
dent  until  \ery  recently.  Todav  the 
situation  is  strangely  changed.  NASA 
is  faced,  not  with  having  to  decline  a 
plethora  of  funds,  but  with  the  pros¬ 
pect  that  vital  ])rojects  will  have  to 
be  curtailed  or  even  put  on  the  shelf 
because  funds  for  them  are  being 
denied. 

I  will  not  be  challenged  when  1  say 
that  the  United  States  must  bend 
every  effort  to  achieve  a  position  of 
leadership  in  the  space  field.  And  we 
are  all  agreed  that  leadership  in  a 
race  where  there  are  only  two  par¬ 
ticipants  cannot  conceivably  mean 
running  second. 

1  do  not  have  to  tell  you  that  we 
must  have  the  faciliti(*s  to  exert  that 
leadership.  Also,  we  must  have  the 
men,  we  must  have  the  money  neces- 
sarv  to  the  task. 

The  goal  all  of  us  seek — I  .S.  su- 
premaev  in  spac'e — was  set  by  Con¬ 
gress  last  vear  and  reaffirmed  this 
vear  when  Congress  authorized  the 
full  NASA  budget  request.  This  au¬ 
thorization  reflected  the  awareness  of 
Congress  that  we  cannot  win  the  race 
in  which  we  are  engaged  during  this 
turning  point  in  history  should  we 
be  deprived  of  the  all-out  support  of 
our  legislators. 


J  herefore,  I  request,  w  ith  all  the 
earnestness  I  can  muster,  that  the 
cuts  in  the  NASA  budget  be  fully 
restored. 

The  reductions  in  the  NASA  budg¬ 
et  total  808,225,000.  They  represent 
cuts  both  in  the  S45,(K)0,000  supple¬ 
mental  budget  request  for  fiscal  1959 
and  from  our  $485,300,000  budget 
request  for  fiscal  1960.  Actions  in  the 
House  caused  the  reductions. 

First,  the  House  Committee  on  A|)- 
propriations  cut  the  combined  re¬ 
ef  uests  by  a  total  of  $45,500,000. 

Second,  technical  points-of-order 
passed  during  debate  in  the  House  re-  ^ 
suited  in  a  further  reduction  of  $22.- 
725.000  in  both  requests. 

I  am  urging  the  members  of  this 
Committee  to  make  full  restoration 
because  to  sustain  those  cuts  or  to 
compromise  them  will  hamstring  the 
United  States  space  program. 

Moreover,  if  the  Congress  slic(^s  an 
already-lean  NASA  budget  at  a  time 
when  this  nation  has  barely  begun 
its  space  effort,  the  world  will  con¬ 
clude  that  the  I  .S.  is  having  second 
thoughts  about  facing  the  Communist 
challenge  in  this  field.  Realistically, 
a  research  and  develof)ment  program 
of  the  complexitv  and  magnitude  of 
this  one  cannot  be  turned  on  and  off 
at  a  moment’s  notice.  Having  made 
the  decision  to  enter  the  race,  and  for 
manv  other  important  reasons,  we 
must  ])ursue  with  vigor  an  imagina¬ 
tive.  well-planned  program. 

Well  aware  of  the  implications  of 
the  Russians’  commanding  space  lead, 
("ongress  created  NASA  last  vear 
around  the  nucleus  of  the  liighK  re¬ 
spected  National  Advisory  Commit¬ 
tee  for  Aeronautics  which  had  been 
ser\  ing  the  militarv  services  and  the 
aircraft  industrv  for  43  years.  Our 
agenc\  became  operative  on  October 
1.  1958 — one  vear  after  Sputnik  1  be¬ 
gan  beeping  ominously  overhead. 
\A5th  NACA  personnel  and  facilities, 
we  were  off  to  a  good — if  late — start. 

From  the  outset,  both  Houses  of 
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Congress  have  given  us  the  strongest 
possible  support.  House  and  Senate 
space  coniniittees  have  devoted  many 
weeks  of  hearings  to  our  problems 
and  programs.  The  House  ("ommil- 
tee  on  Science  and  yVstronautics  has 
heard  30()  witnesses  from  NASA,  the 
military  services,  and  private  indus¬ 
try  during  70  days  of  hearings  so  far 
this  year.  1'he  Senate  Committee  on 
Aeronautical  and  Space  Sciences  has 
devoted  a  great  amount  of  its  busy 
schedule  to  NASA’s  program  and  the 
nation’s  space  effort.  In  connection 
with  our  1960  budget  the  Committee 
has  published  technical  hearings  of 
NASA  work  which  are  the  most  com¬ 
prehensive.  understandable,  and  edu¬ 
cational  documents  on  the  Federal 
Government’s  aeronautical  and  space 
activities  that  exist  today. 

Both  Houses  of  Congress  have  this 
year  overwhelminglv  appro\ed  the 
requested  authorizations  for  our  1959 
supplemental  and  fiscal  1960  appro¬ 
priations. 

Consequently,  I  am  unable  to  grasp 
the  reasons  for  the  House  cut. 

As  Administrator.  I  have  resisted 
the  temptation  to  indulge  in  Sundav 
supplement  speculation  about  the 
coming  wonders  of  space  exploration. 

I  have  been  doing  rnv  utmost  to  see 
to  it  that  the  taxpayers’  monev  is 
spent  wisely  as  we  venture  into  this 
new  realm  and  reap  its  benefits.  I 
have  made  it  a  point,  however,  to  be 
explicit  with  the  Congress  about  the 
inevitable  costliness  of  space  research. 
Repeateclly  1  have  stressed  during 
(Congressional  hearings  that  NASA 
budgets  will  grow  in  the  vears  ahead. 

At  the  same  time,  1  have  tried  to 
convey  my  deep  conviction  that  space 
research  holds  the  promise  that  it 
may  soon  be  |)aying  for  itself  manv 
times  over  in  tangible  economic  bene¬ 
fits.  We  have  every  right  to  count  on 
developments  in  satellite  meteorologv, 
communications,  navigation  and  geo- 
detics  that  w  ill  dramatically  affect  the 
lives  of  all  of  us. 

Taking  these  considerations  into 
account,  last  year  we  put  together  a 
budget  for  fiscal  1960  which  we  felt 
would  get  us  well  into  s[)ace  explora¬ 
tion.  As  has  been  said  time  and  time 
again,  inventions  are  not  conceived 
on  schedule,  and  vast  sums  of  money, 
spent  without  adequate  thought  and 
plannhig.  particularly  in  the  early 
phases  of  a  program,  may  hinder 
rather  than  facilitate  projects. 

Because  space  technology  is  an  ex¬ 
pensive,  fluid  affair,  it  requires  con¬ 
tinuous  review.  Since  January,  when 
the  President  submitted  our  fiscal 
1960  budget  req.uest.  we  have  found 
means  to  get  considerable  more  space 
mileage  per  dollar  in  some  areas  than 
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original  1\  had  seemed  possible.  We 
have  also  discovered  that  others  of 
our  })rograms  will  cost  more  than  our 
original  estimates. 

W  hen  we  prepared  our  first  budget 
estimates  back  in  November  1958,  we 
based  our  space  flight  program  upon 
Juno  11  and  Thor-Able  boosters.  Our 
studies  have  taught  us,  however,  that 
future  reliance  upon  these  vehicles 
would  be  uneconomical,  in  fact,  that 
it  is  almost  impossible  to  justify  their 
use  because  of  their  limited  load¬ 
carrying  capacity  and  lack  of  versa¬ 
tility.  W  e  will,  of  course,  use  them 
for  special  purpose  tasks  in  connec¬ 
tion  with  particular  projects  alreadv 
under  way.  Howe\er,  building  on  the 
technology  developed  out  of  the  mis¬ 
sile  program,  we  have  initiated  devel¬ 
opment  of  Thor-Deltas.  Vega,  and 
Centaurs  which — within  two  vears — 
will  enable  us  to  launch  much  larger 
scientific  payloads  far  more  efficient¬ 
ly  and  cheaplv. 

This  decision  recfuired  that  we  pare 
our  funds  for  basic  research  and  for 
other  activities.  Subsequent  studies 
have  also  indicated  the  need  for  addi¬ 
tional  tracking  and  data  reduction  in¬ 
stallations  an(F  for  the  immediate 
modernization  of  existing  stations. 
To  meet  this  need,  we  have  again  had 
to  trim  elsewhere  in  the  budget. 

Adjustments  like  these  are  ])v  no 
means  unusual  in  a  research  program, 
particularly  as  we  work  at  the  fron¬ 
tiers  of  a  new  technology  W^e  must 
deal  with  a  new’  order  of  complexitv 
and  cost.  WV  need  to  build  and  man¬ 
age  svstems  that  are  more  than  global 
in  scope.  Organization  of  the  myriad 
comj)onf\nts  into  a  working  whole  is 
a  staggering  ta^^k. 

At  one  and  the  same  time,  we  find 
that  advances  of  science  generate  a 
flood  of  new  proposals  and  an  un¬ 
precedented  rate  of  obsolescence,  thus 
making  appraisal,  selection,  and  phas¬ 
ing  more  and  more  difficult  and  com¬ 
plex.  Direction  and  control  of  tech¬ 
nology  has  becojne  one  of  today’s 
most  pressifig  and  managerial  chal¬ 
lenges. 

As  I  brought  out  earlier,  our  jires- 
ent  budget  has  no  slack  whatsoever. 
As  further  evidence  of  our  tight  belts. 

1  would  like  to  state  that  we  do  not 
have  a  single  “backup”  vehicle  for 
any  of  our  scientific  experiments. 
Each  must  ])e  a  “one  shot”  affair, 
and  if  the  l)ooster  malfunctions,  we 
yvill  simply  have  to  lav  the  experiment 
aside. 

Befo  re  spelling  out  for  you  just 
what  this  cut  yvill  mean  to  our  ])ro- 
gram,  1  would  like  to  point  out  that 
our  research  centers,  which  are  deep¬ 
ly  involved  in  aeronautical  as  well  as 
space  research,  account  for  slightly 


more  than  SlfH).0()(),0()()  of  our  1960 
request.  Actual  Jiew  money  for  the 
space  field  is  somewhat  less  than 
.S375,(M)0.0()().  Some  or  all  of  the 
large  budget,  long  lead-time  items  in 
our  space  {)rogram,  yvould  be  affected 
by  the  House  action  if  sustained. 
Here,  in  brief,  is  yvhat  the  reduction 
could  mean  to  our  national  sjiace  pro¬ 
gram  in  terms  of  time  and  progress: 

1  I  The  development  of  the  Vega 
rocket  |)ropulsiofi  system  might  have 
to  be  drastically  cut  back.  A  key  ve¬ 
hicle  in  our  future  plans,  \  ega  yvill 
be  capable  of  placing  more  than  5.000 
])ounds  in  an  Earth  orbit.  It  \Nill  be 
one  of  the  first  space  vehicles  ca|)a- 
bie  of  making  extensive  television 
survey  s  on  the  Moon's  surface.  It  yvill 
also  be  used  for  connnunications  satel¬ 
lite  relav  experiments  and  yxill  have 
the  capacity  to  launch  two-man  satel¬ 
lites.  It  yvill  be  our  first  vehicle  capa¬ 
ble  of  matching  the  payload  lofting 
capability  of  the  Soviets. 

2i  In  addition  to  cutting  back 
\  ega.  yve  might  have  to  retard  Cen¬ 
taur.  another  key  space  vehicle  yvhich 
yvill  ]^e  able  to  place  more  tlian  8,000 
pounds  in  a  300-mile  orbit  and  should 
l>e  ca|)able  of  soft-landing  a  730- 
pound  scientific  payload  on  the  Moon. 
J  he  Department  of  Defense,  as  well 
as  NASA,  has  a  strong  interest  in 
this  vehicle. 

3)  W  e  yvould  have  to  eliminate  or 
drastically'  reduce  the  SdO.fMIO.OOO 
needed  for  the  1 1  •j-million-pound- 
thrust.  single-chamber  engine.  This 
is  a  long  lead-time  project  to  provide 
in  about  six  years’  time  })ropulsion 
units  capal)le  of  6.000.0()0  jxmnds 
thrust.  Only  yvith  this  vehicle  yvill  it 
be  possible  to  carry  our  manned  ex¬ 
peditions  to  tlie  Moon  and  back.  J  he 
l>udget  cut  yvill  set  this  back  at  least 
one  year. 

4»  Among  other  long  lead-time 
items  on  yvhich  yve  yvould  have  to  re¬ 
duce  the  |)ace  is  Project  Rover  yvhich 
concerns  the  develo))ment  of  nuclear 
pro|)ulsion  for  s|)ace  travel. 

5)  W  e  would  have  to  delay  com¬ 
pleting  additions  to  our  tracking  and 
(lata  acquisition  netyvorks. 

6)  Even  our  top-prioritv  Project 
Mercury,  tlie  manned  satellite  proj¬ 
ect.  yvould  certainly  be  affected  if  yye 
are  to  carry  on  with  any  semblance 
of  a  balanced  ])rogram.  This,  of 
course,  yvould  increase  the  probabil¬ 
ity  of  the  Soviets  scoring  still  anoth¬ 
er  “beat*’  in  this  aspect  of  s|)ace  ex¬ 
ploration. 

I.et  me  assure  you  that  I  am  not 
cry  ing  yvolf.  WTiile  yve  have  not  had 
the  time  to  evaluate  in  detail  the  ef¬ 
fect  of  the  ])ropose(l  cuts,  it  is  clear 
that  the  items  enumerated  would  be 
{Continued  on  pa^e  28 1 
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Alpha  Corporation  was  established  to  expand 
upon  Collins  Radio  Company's  extensive  program 
of  design,  engineering  and  installation  of  complex 
communication  and  navigation  systems.  The 
entire  systems  division  of  the  parent  company, 
including' its  executives  and  space  age  specialists, 
‘  is  being  consolidated  with  Alpha. 
Further,  responsibility  for  the  vast  projects  for 
government  and  industry  in  the  Collins  systems 
program  is  being  assumed  by  Alpha  .  .  . 
with  its  greatly  augmented  staff  of 


designers,  engineers,  scientists  and  constructors. 
Alpha  is  geared  to  handle  turnkey  technical 
projects  of  all  magnitudes  ...  on  this  continent 
and  in  foreign  fields.  In  addition  to  intricate 
electronic  equipment,  Alpha  will  design  and 
construct  related  roads,  towers  and  buildings. 
Alpha  trains  client  personnel  or  staffs 
and  operates  finished  installations. 

Alpha,  using  the  best  equipment  from  throughout 
industry  ...  is  the  hallmark  of  world-wide 
systems  management  dependability. 


A  SUBSIDIARY  OF  COLLINS  RADIO  COMPANY 


DESI6NERS,  EN6lilEERS,  CONSTRUCTORS,  WORLO-WlOE  •  RICHARDSON,  TEXAS  •  TELEPHONE  DALUS  Adams  5-2323  •  CABLE  ADDRESS;  ALPHA  DALLAS 

Alpha  capabilities  include  technical  systems  management  in  all  fields,  with  special  emphasis  on:  •  Space  vehicle  tracking  and  communication 
Test  range  Instrumentation  and  communications  •  Voice,  teletype  and  data  transmission  •  Aircraft  modification  and  overhaul 
Integrated  shipborne,  airborne,  and  ground  communications  •  High  capability  remote  control  and  switching 
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NEMSCLARKE  is  recognized  as  the  world's 

foremost  designer  and  manufacturer  of  speciol 
purpose  receivers.  These  equipments,  used  for 
tracking  and  communication  for  missiles  and 
satellites,  have  been  installed  in  practically  every 
missile  test  facility  including  ship  and  airborne 
operations.  In  addition,  these  products  have 
wide  application  in  surveillance,  countermeasures, 
direction  finding  and  similar  specialized  military 
functions. 


1432  PHASE-LOCK  RECEIVER 

Tuning  Range  .  215  to  260mc 

Noise  Figure  .  less  than  8db 

Input  Impedance  .  50  ohms  nominal 

IF  Rejection  .  Greater  than  60db 

Image  Rejection  .  Greater  than  48db 

IF  .  30mc  First  IF.  5mc  Second  IF. 

IF  Bandwidth — Wide  Bond:  500kc  bandwidth  at  3db 
points.  Attenuation  ±500kc  from  center 
frequency  greater  than  60db. 

IF  Bandwidth — Narrow  Band:  lOOkc  bandwidth  ot  3db 
points.  Attenuation  ±250kc  from  center 
frequency  greater  than  60db. 

Power  Input  .  117y  AC,  60cps,  approx.  150w. 

Size  . .  8V4"  X  19"  X  16 Vs". 


919  JESUP-BLAIR  DRIVE 

SILVER  SPRING,  MARYLAND 
MUNICIPAL  AIRPORT 

MARTINSBURG,  WEST  VIRGINIA 

RONICS  SINCE  1909 


{Continued  from  page  26) 

those  most  likely  to  he  affected. 

A  final,  serious  matter  that  I  want 
to  mention  is  the  House  action  which 
reduced  NASA’s  request  for  person¬ 
nel  increases  and  supporting  costs. 
You  will  recall  that  when  the  Nation¬ 
al  Advisory  Committee  for  Aeronau¬ 
tics  was  absorbed  by  NASA,  7,699 
employees  were  transferred  to  the 
new  agency.  .Along  with  the  transfer 
went  NACA’s  heavy  aeronautical  re¬ 
search  respoHsihilities.  Since  that 
time,  only  1.269  empfoyees  have  been 
added  to  carry  the  additional  respon¬ 
sibilities. 

Now.  we  have  re(|ueste(l  funds  t<T 
employ  an  additional  1.027 — a  mod¬ 
est  increase  in  view  of  NASA’s  mis¬ 
sion.  1  he  House  cut  this  number  by 
lo  percent.  I  hese  jieople  are  urgent- 
Iv  needed  to  help  make  up  the  time 
that  has  already  lH*en  lost.  .And  the 
management  —  the  sensible  manage¬ 
ment  —  of  a  budget  of  the  size  under 
consideration  is  done  bv  people  in 
adeijuale  numbers  and  of  high  <|ual- 
ity.  We  have  said  that  we  propose  to 
limit  the  size  of  our  own  staff  in  favor 
of  contracting  a  substantial  part  of 
the  sjiace  program.  But  we  need  men 
for  planning,  contracting  and  moni¬ 
toring  those  contracts.  And  we  must 
have  a  sufficiently  large  in-house  op¬ 
eration  to  assure  that  we  liave  people 
knowledgeable  in  the  field  to  provide 
the  technical  judgments  necessary  for 
the  development  of  a  sound  |)rogram. 
W  it  bout  the  men  to  do  the  job.  we 
will  break  our  stride  and  fall  even 
farther  back. 

The  decision  in  this  Nation’s  space 
exploration  program  is  u|)  to  the 
Congress.  W  hatever  the  decision  vou 
make,  we  will  attempt  to  carrv  it  out 
with  diligence  and  devoted  effort. 

rhe  work  we  are  now  doing  is  an 
important  instrument  of  international 
prestige.  By  utilizing  their  space  ex¬ 
ploits  as  an  instrument  of  power  poli¬ 
tics.  the  Russians  have  convinced  a 
large  segment  of  world  opinion  that 
success  or  failure  in  the.se  experi¬ 
ments  is  a  valid  measure  of  our  sci¬ 
entific  progress  and  general  cultural 
status,  as  opposed  to  theirs.  And  there 
is  no  blinking  the  fact  that  the  un¬ 
committed  nations  are  influenced  by 
space  achievement. 

In  conclusion,  T  want  to  say  that  in 
my  judgment,  and  in  the  judgpient  of 
the  scientists  and  engineers  who  are 
with  me  here  today,  our  1959  supple¬ 
mental  and  1960  budgets  as  originallv 
submitted  are  sound — and  consena- 
tive.  They  cannot  be  reduced  with¬ 
out  placing  in  jeopardy  some  of  our 
most  imjiortant  jirograrns. 
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AF  MARS  WESTERN  TECHNICAL  NET 


by 

A.  L  STEPHENSON 
Publications 

West  Coast  Laboratory 
TAPCO  Engineering 
Thompson  Ramo  Wooldridge 


TT  UK  WESTERN  TECHNICAL  Net 
(WTN)  of  the  Air  Force  Military 
Affiliate  Radio  System  (MARS),  com¬ 
pleted  its  first  full  year  of  operation  in 
June  1959.  In  a  brief  period  WTN 
built  up  a  large  and  interested  listen¬ 
ing  audience.  Responsible  for  the  ex¬ 
cellent  progress  of  this  newest  AF 
Technical  Net  are:  Capt.  John  H. 
Ellison,  USN  (Ret.)  AF6AOI,  Net 
Director  and  Henry  W.  Waldman, 
AF6LKF,  Associate  Director  assisted 
by  Col.  Frank  J.  Shannon,  Sr.,  USAF 
( Ret.  I .  AF3QR.  Spurred  by  the  grat¬ 
ifying  results  of  year  ‘one’  operation 
the  energetic  team  now  is  scheduling 
programs  for  the  coming  season. 

Educational  Feature 

The  AF  MARS  Technical  Radio 
Nets  constitute  a  special  educational 
feature  of  the  United  States  Air  Force 
Military  Affiliate  Radio  System.  For 
stateside  coverage  three  individual 
AF  MARS  Radio  Nets  are  involved; 
the  Eastern  Technical  Net,  the  Cen¬ 
tral  Technical  Net.  and  the  Western 
Technical  Net  (VITN).  The  Eastern 
and  Central  Nets  were  implemented 


W'pgtern  Technical  I\et,  AF  Mars  Associate  Director,  Henry  H,  Waldman^ 
AF6LKY,  The  W60YI  call  letters  belong  to  his  son. 


first  and  have  been  operative  several 
years.  The  Western  Net  began  opera¬ 
tion  in  March  1958. 

Leaders  in  industn^  and  in  the 
field  of  education  found  a  responsive, 
alert  audience  in  amateur  radio  oper¬ 
ators  that  does  not  “sit-on-its  hands.” 
The  many  ‘call-ins’  received  during 
question-answer  sessions  clearly  dem¬ 
onstrate  the  degree  of  popularity 
achieved.  Manufacturers,  pleased  to 
have  this  radio  time  which  features  a 
built-in.  semi-technical  audience  made 
available  to  them,  cooperate  to  fur¬ 
nish  program  high  lights.  The  Net 
meets  each  Sunday  at  2:(M)  PM  Pa¬ 
cific  Standard  time,  Se[)temher 
through  June. 

The  primary  fre(|uency  of  the  West¬ 
ern  Technical  Net  is  7832.5  kcs 
(  7.8325  nics — voice  amplitude  modu¬ 
lation!.  Secondary  frequencies  for 
simultaneous  broadcast  for  certain 
areas  are  on  3295  kcs  (  3.295  mcsi. 
and  for  line-of-sight  transmission  in 
the  VHF'  band,  143.46  mcs.  A  single 
sideband  radio  net  sy)onsored  by  the 
r.  S.  First  Army  MARS,  with  the 
Net  Control  Station  in  the  Eastern 


technical  Net.  operates  in  the  4  me 
hand  (  4030  kcs — upper  sideband  i . 
J  his  single  sideband  net  meets  Wed- 
nesdav  evenings  at  9:00  o’clock  East¬ 
ern  Standard  time.  The  AF  MAR."^ 
Eastern  Technical  Net  meets  each 
Sunday  at  2:(K)  P.M.  Eastern  Stand¬ 
ard  time  on  3295,  7540  and  15.715 
kcs. 

Outstanding  Speakers 

The  \X  TN  radio  broadcasts  are  in 
voice  transmission,  normally  referred 
to  as  amplitude  modulation.  Each 
broadcast  is  recorded  on  tape  and  is 
sent  to  the  Air  Force  Eastern  and 
Central  Nets  for  rebroadcast  at  a 
later  date.  The  broadcasts  offer  par¬ 
ticularly  well-(|ualified  speakers  who 
represent  industry,  the  military,  pro¬ 
fessional  societies  and  institutions 
of  learning.  Many  outstanding  radi<j 
amateurs  participate  in  the  Net  broad¬ 
casts. 

The  MARS  1'echnical  Nets  have  a 
inembershij)  comprised  of  active  and 
reserve  military  and  civilian  members 
who  possess  a  valid,  active,  amateur 
radio  oj)erator  and  station  license. 

{Continued  on  page  32) 
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RADIATION 

FUZING 


final  motrient  of  proof  in  a  missile  system 


study  for  MAULER  .  .  .  advanced  Infrared  fuzes  . 
and  a  dozen  others.  Analytical  and  Developme 
engineering;  capabilities  include: 

MICROWAVE  DEVICES  •  SCANNERS  AND  SEEKERS 

OPTICS  AND  INFRARED  TECHNIQUES 
MOLECULAR  AMPLIFIERS  AND  TECHNIQUES 
TUBE  AND  TRANSISTOR  CIRCUITRY 
EXTREME  ENVIRONMENT  PRODUCT  DESIGN 
LOGIC  CIRCUITRY  •  MAGNETIC  DEVICES 

SYSTEM  ANALYSIS  INCLUDING  COUNTER-COUNTERMEASURES 

EVALUATION 

For  brochure  “RADIATION  FUZING  .  .  .  Final  Moment 
Proof’  or  further  information  on  any  aspect  of  fuzing  desi 
and  development,  contact  Manager  —  Missile  Sales,  Lig 
Military  Electronics  Department  .  .  .  Dept.  IIS. 


There  are  hundreds  of  moments  of  proof  in  the  life¬ 
span  of  a  missile  system,  hut  the  final,  and  most  dra¬ 
matic,  is  that  split-second  when  the  radiation  fuze 
fulfills  the  purpose  of  the  mission.  There  may  he  no 
time  for  a  ‘‘’second  shot”. 

The  critical  problems  of  high  closing  rates  in  air 
and  space,  of  ground  and  submarine  target  discrimi¬ 
nation  and  sensitivity,  and  of  improved  counter¬ 
measures  in  all  areas,  demand  fuzing  techniques 
which  will  not  fail  the  technical  integrity  of  the 
complete  missile  system.  Such  fuzes  must  he  suh- 
miniaturized  and  ruggedized  to  provide  absolute 
reliability  and  precision  under  re-entry  and  other 
extreme  environmental  conditions. 

The  Light  Military  Electronics  Department  has  ex¬ 
perience  over  a  wide  range  of  fuze  projects  such  as 
mass  production  of  mortar  and  bomb  fuzes  .  .  . 
COBRA  and  CORAL  fuze  development  ...  a  design 


Send  for  free 
illustrated  brochure 


ELECTRII 


LIGHT  MILITARY  ELECTRONICS  DEPARTMENT 
FRENCH  ROAD.  UTICA.  NEW  YORK 


/ 
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Western  Technical  Net 

{Continued  from  jxige  29} 

[he  \el  programs  are  available  to 
short-wave  listeners  and/or  anyone 
possessing  a  radio  receiver  capable  of 
‘‘tuning  in”  short-wave  bands  which 
cover  the  respective  operating-broad¬ 
casting  fre((uencies  of  these  Net  Con¬ 
trol  Stations.  ( Note  for  the  layman 
reader:  this  would  be  the  same  as 
‘‘tuning  in”  a  short-wave  international 
broadcasting  station  on  the  short-wave 
band  of  your  radio  receiver.)  Non- 
mernber  Net  listeners  may  partake 
of  the  educational  advantage  offered 
bv  these  AC  Technical  Nets.  How¬ 


ever,  without  a  properly  licensed  ra¬ 
dio  transmitter,  non-members  cannot 
participate  in  the  question-answer 
period  which  immediately  follows  the 
formal  one-half-hour  technical  broad¬ 
cast. 

Licensed  amateur  radio  operators 
who  lack  militar)  status  are  invited 
to  join  the  Military  Affiliate  Radio 
S\stem.  Olhcial  MARS  membership 
information  may  be  obtained  by 
writing  to  the  (diief  of  MARS,  HQ 
r.  S.  Air  Force.  Pentagon,  Washing¬ 
ton  23.  I).  C.  or  to  the  Chief  of 
MARS.  HQ  I  .  .S.  Army.  Pentagon, 
Washington  23.  I).  C.  Prospective 


every 

time.. 


In  the  deadly  game  of  chance  we  call  the  cold  war,  there’s  no 
room  for  guesswork.  We  must  know,  every  hour  of  every  day, 
exactly  where  our  potential  enemies*  strength  lies. 

Electronic  Reconnaissance  today  is  one  of  our  major*  de¬ 
fensive  weapons— incredible  “eyes”  with  which  we  can  not 
only  detect  enemy  radar  and  missile  guidance  signals,  but 
determine  with  precise  accuracy  the  location,  type  and  cap¬ 
ability  of  the  signal  source  as  well. 

The  Hallicrafters  company  has  been  engaged  actively  in 
top  priority  research  and  development  of  Electronic  Recon¬ 
naissance  Equipments  since  1952. 


Looking  for  a  challenging  new  opportunity.^  Recent  increases  in 
major  contract  work  have  created  new  openings  for  qualified  engi¬ 
neers  at  all  levels.  For  full  details  in  confidence,  contact  William  F. 
Frankart,  Director  of  Engineering. 


4401  W.  Fifth  Avenue,  Chicago  24,  Illinois 


hallicrafters 


AF  MARS  members  who  live  in  any 
of  the  Western  States  are  requested 
to  write  the  Director  of  the  Western 
rechnical  Net,  AF  MARS,  Capt.  John 
H.  Ellison,  I  SN,  (Ret.),  1720  Holly 
Ave.,  Menlo  Park,  Calif.,  or  his  Asso¬ 
ciate  Director,  Henry  Waldman,  3266 
W Oodbine  Street,  Los  Angeles  64, 
(]alif. 

W  I  N  Di  rector  Ellison  and  Associ¬ 
ate  Director  Waldman  each  has  an 
elaborate  radio  MARS  Station  in 
his  private  residence  and  provides 
studio  originations  of  the  broadcasts. 
J  hey  are  assisted  further  by  MARS 
members  chosen  as  Net  Control  of 
the  secondary  frequency  networks. 
Invaluable  aid  in  establishing  the  new 
Net  has  been  given  by  |Col.  Frank  J. 
Shannon.  Sr.,  a  W  TN  speaker  and 
moderator  on  numerous  occasions. 
J  he  informal  person-to-person  ap- 
proach  used  by  Col.  Shannon  in  the 
educational  broadcasts  provides  a  re¬ 
laxed  atriiosphere  for  the  speaker (^s) 
of  the  day.  This  treatment  proved  to 
be  especially  effective  as  noted  in  the 
Eric  Rurgess*  interview'  “Communica¬ 
tion  and  Space”  presented  on  W  I  N 
february  1.  1939. 

Emphasis  is  placed  on  the  fact  that 
the  real  appeal  of  the  MARS  Techni¬ 
cal  Nets  is  that  a  free  educational  pro¬ 
gram  is  offered  every  individual  hav¬ 
ing  access  to  a  listening-in  facility. 
Just  twirl  the  dial  on  your  radio-re¬ 
ceiver  to  any  of  the  assigned  short- 
wa\e  fre(|uencies  carrying  the  MAILS 
Technical  Nets.  (No  cost,  no  travel, 
no  parking!  Do-it-yourself  from  your 
easy  chair — no  fee  for  turning  up  the 
volume  on  vour  hearing  aid!)  Tal¬ 
ented  individuals,  who  work  eacli  da\ 
in  geographical  areas  where  the  pulse 
of  the  electronics  industry  beats 
slrong.  offer  food  for  thought  and 
technical  imj)rovement.  While  the 
technical  backgrounds  of  the  listeners 
vary,  the  programs  are  sufficientlv 
broad  in  scope  to  assure  the  accjuisi- 
tion  of  adrlitional  knowledge  bv  each 
listener  irrespective  of  bis  pn'sent  ])o- 
sition  in  relation  tb'Uie  ultimate  in 
specific  electronic  ‘state-of-the-art’ 
ad  vancenumts. 

Often,  printed  copies  of  the  highiv 
teclmical  jiortions  of  each  WTN  pro¬ 
gram  may  be  obtained  bv  sending  a 
self-add  ressed.  stamped  (3c  stamp) 
en\ elope  to  the  Western  Technical 
Net  Director  or  Associate  Director. 
The  envelope  should  be  a  9  x  1  O  •>  or 
9  X  1 2  incli  size. 

*W’ell-know’n  Space  author.  Mr.  Biir- 
g'?ss  received  some  unexiiected  pulilicity 
during  the  past  year  when  it  hecaine 
apparent  that  tw'o  of  his  hooks  were 
translated  into  the  Russian  language 
without  his  knowledge  or  permission. 
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CONTRACTS ;  AR^Y ;  Hughes  Aircraft  Co.,  improvement  of  the  Missile  Monitor  anti¬ 
aircraft  defense  system,  $7,390,594;  Martin  Co.,  production  of  electronic  equipment 
for  air  defense  coordination  systems,  $1,900,000.  NAVY ;  United  Aircraft  Corp.  ,  Pratt 
&  Whitney  Div. ,  continued  work  on  J-52  turbojet  engine  used  in  planes  and  missiles, 
$23,500,000.  AIR  FORCE;  Federal  Electric  Corp.  operation  and  maintenance  of  the 
Distant  Early  Warning  Line,  $42,101,389;  General  Dynamics  Corp.,  Convair  Astronau¬ 
tics  Div.,  installation  of  improved  Azusa  Mark  II  missile  tracking  system,  $1,706,- 
469;  Vitro  Corp.  of  America,  Vitro  Labs.  Div.,  operation  and  maintenance  of  Eglin 
Gulf  Test  Range  for  the  Air  Proving  Ground  Center,  $6,500,000. 

—  INTERNATIONAL  — 

BRITISH  RADIO  AND  TELEVISION  EXHIBITION  which  just  closed  at  Earls  Court,  London, 
featured  displays  from  140  companies  with  30  firms  offering  sound-proof  demonstra¬ 
tion  rooms  for  stereo  listeners.  Television  receivers  containing  110-degree  angle 
tubes  and  push-button  switching  from  station  to  station  without  other  adjustments 
were  shown.  The  British  Broadcasting  Company  set  up  a  sound  radio  theatre. 

GLASS  HARDER  THAN  STEEL  BUT  LIGHTER  THAN  ALUMINUM  is  said  to  have  been  developed 
at  Russia’s  State  Scientific  Research  Glass  Institute,  according  to  a  U.  S.  Com¬ 
merce  Dept.  Office  of  Technical  Services*  periodical.  The  material,  called  Sital, 
is  described  as  a  microcrystalline  glass  containing  particles  of  one-micron  size. 

Uses  will  include  containers  for  liquid  chemicals,  machine  parts  and  pipes. 

THOR  ROCKET  BASES  NEARLY  READY  FOR  USE  IN  ENGLAND,  according  to  Air  Marshal  Sir  Ed¬ 
mund  C.  Huddleston,  Vice  Chief  of  Britain’s  Air  Staff.  The  British  rocket  bases  are 
the  first  being  built  in  Europe  to  strengthen  NATO  defenses.  Date  when  the  bases 
will  be  fully  operational  was  not  given.  Italy  will  also  set  up  bases  for  the 
American  rockets. 

CANADA  HAS  PURCHASED  A  LOCKHEED  JETSTAR,  according  to  the  Canadian  Department  of 
Transport.  The  600-mile-per-hour  jet  utility  aircraft,  which  is  currently  going 
into  production  at  the  Lockheed  Aircraft  Corporation’s  plant  at  Marietta,  Ga. ,  will 
be  delivered  in  June  1961.  The  pressurized  plane  will  be  used  to  evaluate  naviga¬ 
tional  radio  aids  at  high  altitudes  and  to  set  up  traffic  control  procedures  for 
airline  and  military  jet  traffic,  according  to  Lockheed. 

A  RUSSIAN  HIGH-SPEED  MOTION  PICTURE  CAMERA  which  is  reported  to  shoot  33,000  photos 
a  second  was  produced  by  the  Institute  of  Optics  in  Leningrad.  The  basic  principle 
employed  in  the  camera  is  the  ability  of  a  flat  mirror  to  double  the  turning  angle 
of  a  ray. 

—  INDUSTRY  — 

RAYTHEON  CO.  will  construct  a  lOO-foot  long  modulator  to  test  super  microwave  tubes 
with  power  levels  several  times  greater  than  any  known  in  existence.  The  modulator, 
a  two-story  maze  of  electronic  components,  will  be  housed  in  Raytheon’s  new  Spencer 
Laboratory,  which  was  dedicated  recently  at  Burlington,  Mass. 

SYLVANIA  ELECTRO-SPECIALTIES,  a  new  organization  responsible  for  the  marketing  of 
closed-circuit  television  cameras  and  related  equipment,  has  been  established  by 
Sylvania  Electric  Products,  Inc.  The  new  organization  will  concentrate  its  market¬ 
ing  activities  initially  on  Sylvania’ s  low-cost  TV  camera  now  in  pilot  production. 

As  new  products  are  developed,  responsibility  for  their  marketing  will  be  assigned 
to  Sylvania  Electro-Specialties. 

LOCKHEED  AIRCRAFT  CORP.  test  engineers  and  an  Air  Force  photo-mapping  team  are  con¬ 
ducting  a  test  series  with  the  new  RC-130A  Hercules  electronic  equipment  which  is 
capable  of  pinpointing  geographic  photo  positions  within  an  accuracy  of  6  inches 
over  distances  up  to  500  miles.  Ground  radio  station  locations  that  have  been  sur¬ 
veyed  to  within  a  thousandth  of  a  minute  accuracy  will  transmit  signals  to  the  air¬ 
craft  over  the  900  square-mile  area  near  Williams  AFB,  Ariz. 

DU  PONT  CO.  will  build  a  metallurgical  research  center  at  its  Baltimore  facility  to 
speed  development  of  high-temperature  metals  for  jet  engines,  rockets  and  missiles 
and  atomic  power  generators.  The  installation,  scheduled  for  completion  by  the  fall 
of  1960,  will  contain  equipment  to  forge,  extrude,  and  heat-treat  refractory  metals 
such  as  noibium,  titanium*  and  zirconium. 

REPUBLIC  AVIATION  CORP.  announced  plans  to  "hide"  vehicles  in  outer  space  as  part  of 
the  advanced  research  projects  scheduled  for  its  new  multi-million  dollar  Research 
and  Development  Center  to  be  completed  early  next  year  at  Farmingdale,  L.I.,  N.Y. 

The  hiding  of  space  vehicles  would  be  done  by  making  them  non-reflective  ;  studies 
of  this  technique  will  be  made  in  an  anti-echo  chamber. 
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SPERRY  RAND  CORF. ,  REMINGTON  RAND  DIV. ,  has  completed  the  Automatic  Data  Processing 
Center  at  Governors  Island,  N.  Y.  The  ADPC  utilizes  the  latest  developments  in 
electronic  computer  equipment  and  procedures  for  military  personnel  management.  The 
center  enables  rapid  and  efficient  administration  of  the  450,000  members  of  the  Army 
and  Army  Reserve  in  the  New  York,  New  Jersey  and  New  England  areas. 

AMERICAN  MACHINE  &  FOUNDRY  CO.  will  study  new  materials  to  enable  recovery  para¬ 
chutes  for  missile  nose  cones  and  satellites  to  stand  up  under  supersonic  speeds  and 
high  temperature.  Under  an  Air  Force  contract,  the  company's  Mechanics  Research 
Division  will  investigate  some  of  the  new  synthetic  textiles  and  metal  and  glass 
fibers. 


—  GENERAL  — 

TWO  AMERICAN  ENGINEERS  will  visit  South  America  next  spring  on  a  combined  fact¬ 
finding  and  goodwill  tour  in  an  effort  to  create  better  international  relations. 
Under  the  National  Society  of  Professional  Engineers’  program.  Project  Ambassador, 
Rodney  D.  Chipp,  P.E.,  Director  of  Engineering  of  International  Telephone  &  Tele¬ 
graph  Communication  Systems,  Inc.,  and  Dr.  Beatrice  A.  Hicks,  P.E.,  President  of 
Newark  Controls  Co.,  will  participate  in  a  series  of  informal  discussions  with  engi¬ 
neering  personnel  and  inspect  engineering  developments  in  South  America. 

SPECIAL  VACUUM  CLEANERS  FOR  MISSILE  SYSTEMS  have  been  developed  by  the  U.  S.  Army 
Engineer  Research  and  Development  Laboratories,  Fort  Belvoir,  Va. ,  and  are  being 
manufactured  by  The  Ideal  Industries,  Inc.,  Sycamore,  Ill.  The  compact,  lightweight 
vacuum  cleaners,  which  have  the  ability  to  develop  a  j et  stream  for  blowing  a  jet  of 
air,  have  %  horsepower  motors.  The  attachments  on  the  cleaners  are  made  of  non- 
conductive  material  to  prevent  shocks  when  cleaning  around  electronic  gear. 

FIRST  CLASS  OF  97  ENGINEERS  to  enter  Bell  Telephone  Laboratories’  educational  pro¬ 
gram  in  cooperation  with  New  York  University  won  their  master’s  degrees  recently. 

The  men  completed  the  two-year  advancd  study  program  at  the  N.Y.U.  Bell  Labs 
graduate  center  at  the  Labs’  location  in  Murray  Hill,  N.  J. ,  where  they  received 
full  salary  from  the  Labs  while  studying  and  working  part-time  in  the  technical 
departments . 

AN  ANTI-SUBMARINE  WARFARE  EXERCISE  was  conducted  recently  by  U.  S.  and  Canadian 
ships.  Ten  U.  S.  warships,  headed  by  the  ASW  carrier  USS  YORKTOWN,  and  four  Royal 
Canadian  Navy  destroyer  escorts  took  part  in  the  exercise  which  was  designed  to 
train  joint  U.  S. -Canadian  ASW  forces. 

INCREASED  SHIPMENT  OF  ELECTRONIC  PRODUCTS  BY  AIR  was  predicted  recently  by  Chester 
M.  May,  president  and  chairman  of  the  board  of  Air  Express  International  Corp.  Mr. 
May  believes,  he  said  in  a  company  release,  that  increasing  numbers  of  firms  are 
turning  to  the  use  of  air  freight  as  a  normal  means  of  shipping  and  distribution. 

KEEPING  TABS  ON  SATELLITES  in  order  to  determine  when  new  ones  are  launched  or 
old  ones  disappear  is  the  purpose  of  a  study  undertaken  by  Republic  Aviation  Corp. , 
at  the  request  of  the  Air  Force’s  Cambridge  (Mass.)  Research  Center.  The  first 
phase  of  the  study,  which  will  take  about  five  months  to  complete,  will  be  to 
analyze  the  trajectory  of  Sputnik  II  in  order  to  determine  what  would  have  been 
the  best  method  for  predicting  its  orbit  charactei^ist ics  for  its  entire  life. 

LIFE  INSURANCE  FOR  THE  FIRST  ASTRONAUTS  has  been  proposed  by  Rep.  Fred  Wampler 
(D-Ind.).  Due  to  the  risk  involved  in  their  jobs,  the  seven  space  men  are  in¬ 
eligible  for  ordinary  life  insurance. 

AN  INTERNATIONAL  TRAINING  PROGRAM  FOR  SMALL  BUSINESS  was  launched  by  Stanford  Uni¬ 
versity’s  Graduate  School  of  Business  and  Stanford  Research  Institute.  The  program 
seeks  to  help  managers  of  small  companies  in  the  Middle  East,  Southeast  Asia, 

Africa,  and  Latin  America  upgrade  their  businesses  and  be  better  able  to  train -addi¬ 
tional  management  personnel.  The  managers  will  spend  a  month  attending  lectures 
and  seminars  at  the  University,  followed  by  a  month  of  training  in  local  industries 
and  another  month  at  the  University. 

CALENDAR  OF  EVENTS; 

SEPTEMBER  13-20 ;  10th  Annual  International  Astronaut ical  Federation  Congress, 

London. 

SEPTEMBER  21-25 ;  8th  Annual  Meeting,  Standards  Engineers  Society,  Boston. 

SEPTEMBER  21-25 ;  14th  Annual  Instrument-Automation  Conference  and  Exhibit,  spon¬ 
sored  by  the  Instrument  Society  of  America,  Chicago 

SEPTEMBER  28-OCTOBER  1 ;  3rd  Annual  Industrial  Film  &  A-V  Exhibition,  New  York. 
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Creating  a  new  world  with  ELECTRONICS 


HUGHES  PROD 


L^TS 


6  <9S9  HUGHES  AIRCRAFT  COMPANY 

S  r  M  1C  ON  DUCTOR  DEVICfS  •  STORAGE  TUBES  AND  DEVICES  •  MICROWAVE  TUBES  •  VACUUM  TUBES  AND  COMPONENTS  •  CRYSTAI.  FILTERS  •  MEMO-SCOPE®  OSCILLOSCOPES  •  INDUSTRIAL  CONTROL  SYSTEMS 


If  you’re  looking  for  a  high-performance  crystal  filter 


At  your  service  is  a  group  of  highly  talented  Hughes 
Crystal  Filter  engineers  who  specialize  in  solving  difficult 
network  problems.  The^  men  can  design  and  produce  a 
crystal  filter  to  meet  your  most  exacting  requirements!  In 
addition,  Hughes  offers  you  tremendous  production 
capacity— over  10,000  filters  per  month  of  a  single  type. 
With  Hughes  Crystal  Filters  you  get: 

Precise  Selectivity— Eliminates  cross  talk  between  chan¬ 
nels,  makes  new  systems  possible. 

Small  Size— Reduces  overall  equipment  size,  makes  filter 
more  reliable  by  eliminating  air  space,  results  in  higher 
stress  factor. 

High  Frequency-  Saves  circuit  costs,  eliminates  the  need 
for  double  conversion.  Center  frequencies  30  kc  to  40  me. 


Low  Insertion  Loss  — Enables  system  to  operate  on  low 
signal  level  — thereby  combating  noise  and  cutting  cir¬ 
cuit  costs. 


Low  Passband  Ripple— Eliminates  errors  in  information, 
enables  end  equipment  to  be  more  precise. 

Wide  Temperature  Stability— Provides  flexibility  of  use, 
contributes  to  high  reliability. 


To  avail  yourself  of  the  Hughes  applications  engineer¬ 
ing  service,  or  for  additional  information  concerning 
performance  levels  please  write:  hughes  products. 
Industrial  Systems  Division,  Marketing  Dept.,  Inter¬ 
national  Airport  Station,  Los  Angeles  45,  California. 
For  Export,  write:  Hughes  International,  Culver  City, 
California. 
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Figure  1 


Search  and  Rescue  [Continued  from  page  24) 

sistin"  activities,  reporting  status  of  MATS 
15180. 

215  lU  CG  P4Y  intercepts  Ml 5180. 

2220U  llig wheel  135  aircraft  intercepts  M 151 80  in  posi¬ 
tion  3  IN  13024W,  and  escorting. 

22351  MATS  15180  reports  Nr  2  engine  hack  in  opera¬ 
tion. 

22511  CG  P4Y  and  AF  SA16  intercept  MATS  15180, 
and  escorting. 

0115U  Oakland  ARTC  advises  MATS  15180  landed 
safely  at  Travis  AFB  at  0105L. 

0116U  CGRCC  originates  general  broadcast  reporting 
safe  landing  of  MATS  15180  and  all  assisting 
units  are  released  from  SAR  operation. 

Fortunately,  this  incident  was  brought  to  a  successful 
conclusion.  But  the  important  role  of  communications  is 
readily  seen.  (See  Fig.  1  for  Communications  Circuitry.) 

A I  rcrn  ft  E  m  erge  n  cy 

Earlier  mention  was  made  that  in  an  aircraft  emer¬ 
gency,  with  a  ditching  imminent,  “there  then  exists  the 
necessity  for  communicating  non  with  the  nearest  sur¬ 
face  vessel!’’  It  is  true  that  the  L.  S.  Coast  Guard  operates 
Ocean  Station  vessels  Novernher  at  30°N  140°W  ,  Romeo 
at  40° N  172°W,  and  Victor  at  34 °N,  K)4°fv.  Further,  at 
50°N  145°\\",  Ocean  Station  Papa  is  operated  by  the 
Department  of  Transport.  Canada.  But.  between  Honolulu 
and  San  Francisco,  there  are  21  12  miles  of  ocean,  with 
only  one  jiositive.  factual  sour(‘e  of  assistance  approxi- 
matelv  halfwav  on  the  air  track — Ocean  Station  .\ovem- 
her!  ^ 

To  quote  from  the  Supplementary  Flight  Document. 
Pacific  and  Far  East:  “If  unable  to  land,  and  it  becomes 
necessary  to  ditch,  a  distressed  aircraft  shall  make  every 
effort  to  ditch  near  a  surface  vessel,  and  preferably  an 
ocean  station  vessel,  either  on  station  or  proceeding  to 
or  from  station;  or  any  other  Coast  Guard  or  Naval 
vessel.  Personnel  of  these  vessels  are  trained  and  jire- 
pared  to  assist  a  distressed  aircraft  and  to  rescue  person¬ 
nel  immediately  after  ditching.  Before  an  aircraft  ditches, 
an  ocean  station  vessel  will  give  complete  weather  infor¬ 
mation  including  the  length,  height,  speed,  and  direction 
from  which  waves  and  swells  are  moving.  These  ocean 
station  vessels  are  equipped  and  prej)ared  to  home  a 
distressed  aircraft  into  the  vessel  by  radar  or  DF,  and  to 
give  advice,  if  requested.  At  night.  V.  S. -manned  ocean 


station  vessels  will  mark  the  ditching  area  with  a  line  of 
approach-float  lights  on  a  parallel  heading  of  the  ditching 
course  previously  selected  by  the  aircraft.  The  vessel  will 
have  all  deck  lights  on,  and  will  illuminate  the  ditching 
area  with  star  shells  and  mortar  flares,  beginning  when 
the  aircraft  is  on  final  approach.” 

It  is  entirely  possible  that  an  aircraft  in  emergency 
condition  may  not  have  the  endurance  or  capability  to 
ditch  in  the  immediate  vicinity  of  an  ocean  station  vessel. 
However,  normally  along  the  track  are  Naval,  merchant 
or  MSTS  (military  transport)  vessels  with  good  assist¬ 
ance  capability.  Passenger-carrying  MSTS’s,  merchant 
vessels,  Naval  and  major  Coast  Guard  vessels  guard  the 
International  Distress  frequency  continuously,  hut  car  go- 
tvpe  vessels  exce})t  those  of  Japanese  registry  of  5()()()  tons 
or  over  do  not  maintain  continuous  radio  watch. 

Commercial  or  Air  Force  MATS  aircraft  do  not  carry 
a  radio  operator.  How  can  such  aircraft  contact  one  of 
these  surface  vessels? 

As  yet,  the  only  positive  medium  is  by  calling  on  500 
Kcs,  CW  emission.  Other  than  that,  for  aircraft  lacking 
CW  facilities,  initial  contact  is  by  visual  signals,  dropped 
message  block,  or  use  of  the  facilities  of  another  aircraft 
in  the  vicinity  with  a  radio  operator  who  can  relay  for  the 
distressed  aircraft,  jirovided  contact  is  made  when  vessel 
radio  operator  is  on  watch. 

But.  as  previously  mentioned,  another  alert  potential  is 
the  alarm  signal.  Most  automatic  alarm  receivers  are 
activated  by  a  series  of  12  (twelve)  4-second  dashes; 
some  by  S()S  and  others  by  call  letters.  The  alarm  signal 
may  he  originated  by  a  coastal  station,  by  a  ship  at  sea. 
or  1)\  an  aircraft;  it  will  implement  a  “live”  watch  on  all 
merchant  vessels  within  transmission  range.  1  hen  two- 
way  communications  can  begin  on  500  Kes.  Suhseipicntly, 
if  both  vessel  and  aircraft  have  2-3  Mcs  radio-tclephoiiic 
capability,  direct  contact  can  begin  on  2182  Kcs. 

Luckily,  most  tra^s-oceanic  aircraft.  Pacific,  and  many 
merchant  vessels  now  have  this  most  important  medium, 
2182  Kcs.  If  the  vessel  cannot  transmit  on  it,  the  operator 
can  receive  voice  communications  on  any  MF  or  HF 
frecjuency  the  aircraft  has.  And  if  the  pilot,  co-pilot  or 
navigator  of  the  aircraft  can  coj)y  CW  transmissions 
using  the  ADF\  then  crosshand  operation  can  he  imple¬ 
mented. 

Figure  2  further  illustrates  Pacific  SAB  operational 
communications  circuitry.  During  the  search  for  the 
missing  Pan  American  W Orld  Airwavs  Romance  of  the 
Skies,  Model  B377,  Nr  90944  strato-cruiser  in  \ovend>er 
1957.  the  participants  were  Naval  (including  sub¬ 
marines  I,  Coast  (mard.  MSTS.  and  merchant  vessels; 
Naval.  Air  F’orce.  Coast  Guard.  Ho)al  Air  F'orce  and  com¬ 
mercial  aircraft,  and  \a\al.  Air  Force.  (!oast  Guard.  (]  \A 
and  commercial  shore-based  activities  and  agencies.  Many 
of  the  frecjuencies  delineated  in  Figure  2  were  activated 
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and  utilized.  The  vital  operation  would  have  proceeded 
on  “a  very  slow  hell*’  without  such  an  extensive  com¬ 
munications  network. 

Aside  from  aircraft  emergencies,  it  will  be  noted  in 
Figure  2  that  communications  circuitry  provides  for  in¬ 
cidents  involving  distressed  merchant  vessels,  small  craft, 
lifeboats  and  aircraft  survival  life  rafts. 

Figure  2  covers  the  various  emergency  and  distress 
frequencies:  500  Kcs,  International  Calling  and  Distress 
( CWy/^MCW )  ;  2182  Kcs,  International  Calling  and  Dis¬ 
tress  for  Maritime  Mobile  Service  ( Voice)  ;  8364  Kcs  CW, 
International  Lifeboat,  Liferaft  and  Survival  Craft;  121.5 
-Mcs  (Voice),  International  Aeronautical  Emergency  for 
VHF  spectrum;  243.0  Mcs  (Voice),  U.  S.  Military  Aero¬ 
nautical  Emergency  for  UHF  spectrum.  These  frequencies 
are  guarded  21  hours  a  day  by  many  units  and  agencies — 
Naval,  Air  Force,  Coast  Guard,  CAA  and  commercial 
maritime.  In  addition,  aircraft  en-route  frequencies  are 
guarded  bv  ground-control  radio  stations  (ARINC  or 
A  ACS).  Thus,  in  the  event  of  an  emergency,  if  the  dis¬ 
tress  air  or  surface  craft  “sounds  off”  by  means  of  radio, 
assistance  will  be  forthcoming! 

For  aircraft  particularly,  compliance  with  the  “Five 
C*s”  is  mandatory!  Confess  your  predicament!  Do  not 
wait!  Give  SAR  a  chance!  Communicate  with  your 
ground  control  station — pass  pertinent  data  concerning 
your  situation  on  the  original  transmission.  The  ground 
control  station  has  something  to  work  on  if  communica¬ 
tion  is  lost  subsequently,  and  SAR  agencies  need  all  in¬ 
formation  possible.  Conserve  your  fuel.  Climb,  if  possi¬ 
ble.  for  better  DF  and/or  radar  detection.  It  is  expected 
that  when  aircraft  are  flown  in  a  controlled  air  space 
under  IFR.  the  pilot  will  comply  with  all  applicable  por¬ 
tions  of  14  CFR.  Part  60.  Comply  with  instructions  fur¬ 
nished;  cooperate  with  and  assist  ground-control  radio 
and  radar  station  to  control  communications  on  the  fre¬ 
quency  you  are  using.  That  is  vour  distress  frequency. 
Do  not  shift  unless  positively  indicated. 

In  conclusion,  we  must  discuss  the  status  of  survival 
craft  radio  equipment  such  as  the  original  Gibson  Girl 
(500  Kcs).  the  modified  Gibson,  or  Victory  Girl  (500 
and  8364  Kcs),  and  the  various  types  of  UHF/VHF 
transceivers  and  beacons  such  as  the  AN  T  RC  4,  AN  ^ 

I  RC  11.  and  SARAH.  among  several  similar  types  oj)- 
erating  on  121.5  and  or  243  Mcs,  and  which  mav  be 
carried  by  trans-oceanic  aircraft.  Unfortunately,  research 
and  development  in  this  field  has  lagged.  For  instance, 
the  “Good  Old”  Gibson,  or  Victory  Girl  is  as  it  was  in 
Vi  orld  War  II.  A  306-foot  antenna  must  be  rigged  to 
activate! 

Pry  to  get  up  a  306-foot  antenna  while  bouncing 
around  in  the  ocean  in  a  liferaft  containing  25  people, 
none  of  whom  probably  have  ever  been  expost‘d  to  such 
equit)ment  or  conditions! 

And  if  you  are  fortunate  enough  to  get  it  up,  you  have 
a  source  of  “high”  power — 2^/>  watts,  to  push  the  signals 
out  on  500  or  8364! 

lo  locate  survivors  of  a  trans-oceanic  aircraft  ditching, 
there  must  be  a  positive,  reliable,  easily-activated  medium 
of  radio  signals  emanating  from  the  liferaft  to  enable 
shore-based  and  or  surface  or  aircraft  DF-equipped  units 
to  determine  the  survivors’  position.  The  ocean*  is  big. 
Visual  search  alone  is  not  enough  when  human  life  is  in 
the  balance.  Perhaps  "carrier  pigeons  should  not  have 
been  retired  to  ^‘pasture”  so  early! 

The  opinions  or  assertions  contained  herein  are  the 
private  ones  of  the  writer  and  are  not  to  be  construed  as 
oflicial  or  reflecting  the  views  of  the  Commandant  or  the 
Coast  Guard  at  large. 
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(Continued  jrom  page  5) 

Squadron  has  been  activated.  The  first  successful  launch 
of  a  Thor  missile  occurred  just  before  Christmas  of  last 
year.  Each  succeeding  Thor  launch  has  demonstrated  an 
increasing  reliability  essential  to  an  operational  weapon. 
(Incidentally,  the  Thor  range  is  from  300-1500  nm. ) 

Within  the  next  few  months  we  hope  to  have  in  the 
field  the  first  operational  Atlas,  an  intercontinental  bal¬ 
listic  missile  with  a  range  of  3000-55()()  nautical  miles. 
While  we  have  some  development  problems  with  the  Atlas, 
as  evidenced  by  several  firings  in  recent  months,  we  are 
optimistic  that  these  problems  will  be  cleared  up  and  that 
we  will  be  attaining  the  same  high  reliability  with  the  Atlas 
we  are  now'  experiencing  with  the  Thor.  In  fact,  on  21 
July,  1959,  an  Atlas  was  successfully  fired  for  a  range 
of  5,(X)0  nautical  miles,  and  for  the  first  time,  the  nose 
cone  was  recovered. 

The  Titan,  also  an  ICBM,  has  been  extremely  successful 
in  its  test  program  so  far  and  like  the  Thor  and  Atlas  will 
be  valuable  not  only  as  a  weapon,  but  as  a  booster  for 
space  vehicles  of  various  types.  Just  recently,  it  has  been 
announced  that  the  Titan  will  be  used  as  the  second  stage 
of  the  Saturn,  a  scientific  vehicle  designed  to  place  in 
orbit  satellites  up  to  10,0(K)  pounds  payload. 

A  new  generation  of  I  CRM’s  is  represented  by  the 
Minuteman  which  will  be  a  solid  propellant  missile  much 
smaller  than  the  Atlas  and  Titan.  With  this  weapon 
system,  we  hope  to  reverse  the  trend  of  increasing  cost 
and  complexity  that  has  accompanied  the  development  of 
advanced  performance  weapon  systems  over  the  years. 
We  expect  the  Minuteman  to  be  cheap  to  build  and  easy 
to  maintain. 

The  mix  of  aircraft  and  missile  developments  that  I 
have  reviewed  so  sketchily  will  assure  the  continued 
superiority  of  U.  S.  airpower.  Airpower  alone,  however, 
is  not  sufficient  for  security.  Today,  we  must  think  in 
terms  of  aerospace  power. 

The  ballistic  missile  program  is  our  springboard  into 
space.  The  Thor,  for  example,  has  already  been  used  as 
a  successful  booster  for  the  launching  of  satellites  which 
will  extend  our  knowledge  of  man’s  capability  to  fly  in 
space  and  to  come  back  safely  to  earth.  Also,  this  pro¬ 
gram  will  develop  the  capability  for  satellites  to  be  used 
as  vehicles  of  deterrence —  that  is  as  vehicles  which  wdll 
keep  earth  under  sur\'eilldnce  and  which  will  warn  us  of 
the  launching  of  enemy  ballistic  missiles  against  our 
country.  Furthermore,  the  capabilities  as  evidenced  in  the 
development  of  large  rocket  engines  will  place  man  in 
space  in  vehicles  with  capabilities  far  beyond  those  that 
we  know  today.  Perhaps  you  have  heard  of  the  DynaSoar. 
This  is  the  concept  of  a  glider  thrust  into  space  with 
several  stages  of  large  rockets  like  the  Atlas  or  the  Titan. 
With  this  type  of  power  behind  it,  the  DynaSoar  will  be 
able  to  circumnavigate  the  globe  in  a  few^  hours.  Such  a 
vehicle  undoubtedly  will  have  military  use,  but  more  than 
that.,  it  will  be  valuable  as  a  man-in-space  research  vehicle, 
and,  perhaps,  as  the  prototype  of  future  space  transports 
— transports  that  will  fly  hundreds  of  miles  into  space  in 
carrying  us  from  one  point  on  the  globe  to  another  in  a 
matter  of  minutes. 

And  so  we  look  to  the  future,  it  is  apparent  that  elec¬ 
tronics  will,  through  the  ingenuity  of  the  scientists  and 
engineers  of  our  country,  contribute  in  seemingly  fantastic 
wavs  to  accomplishments  far  beyond  those  we  have  seen 
to  this  point  in  history.  The  progress  which  lies  ahead 
will  sen  e  not  only  to  change  our  way  of  life  for  the  better, 
but  also  to  give  us  a  posture  of  national  strength  to  pre¬ 
serve  the  freedoms  that  w'e  now^  enjoy. 
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Picture  a  naval  ship’s  radio  system  under  full  dial  control  from  60 
positions.  It  has  been  done— using  basic  switching  systems  developed 


by  AE. 

Two  separate  systems,  one  with  45  transmitter-receiver  units  and  30 
remotes,  and  another  with  30  transmitter-receiver  units  and  30 
remotes,  can  be  switched  to  any  of  45  frequency  channels,  and 
accessed  by  dialing  from  the  remote  control  positions.  Communica¬ 
tions  can  be  restricted  to  conference  circuits  or  fed  to  the  ship’s 
public-address  system. 

Automatic  switching  such  as  this  is  right  down  AE’s  alley.  In  fact, 
AE  switchboard  equipment  is  used  on  all  first-line  ships  of  the  Navy. 

If  you  have  a  tough  problem  in  communications  or  control,  AE  can 
help  solve  it.  We’re  equipped  to  supply  the  components  or  complete 
control  packages.  For  results,  write  the  Manager,  Government  Service 
Division,  Automatic  Electric  Sales  Corporation,  Northlake,  Illinois. 
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ionospheric  storms=='==*=«^ 
on>adio  communications 


and  their  effect 


by  Luther  C.  Kelley,  United  States  Army  Signal  Radio 
Propagation  Agency,  Fort  Monmouth,  NJ. 


1  II K  IMIK.NOMKNA  KKLATKI)  to  ioil- 
()Sj)lieri(*  sttjrins  are  complex  and  in- 
\  ol\e  sexeral  hranches  of  physics.  No 
one  completel)  understands  them,  hut 
many  interesting  theories  have  Iteen 
developed.  However,  a  "real  deal  is 
known  about  these  storms  and  their 
effects.  It  is  the  purpose  of  this 
article  to  describe  briefly  what  these 
storms  are.  their  cause,  and  their 
effects.  After  "oin^  into  these  |)hases. 
I  plan  to  discuss  certain  recorded  in¬ 
dices  which  indicate  the  intensities  of 
the  storms  and  finally  point  out  the 
|)ossihilities  of  maintaining  communi¬ 
cation  despite  these  disturbances. 

During  ionospheric  storms  the 
earth’s  magnetic  field  or  rather  the 
geomagnetic  field  is  also  disturbed. 
For  that  reason  the  terms  “ionospher¬ 
ic  storm**  and  “geomagnetic  storm” 
are  often  used  interchangeably.  The 
disturbance  irfH^ie  ionosphere  and  the 
geomagnetic  field  exist  simultaneouslv 
and  originate  from  the  same  cause. 
As  we  shall  see  a  little  later,  these 
disturbances  are  most  easily  detected 
by  measuring  the  geomagnetic  field. 

Ionospheric  storms  are  believed  to 
result  from  charged  particles  radiated 
from  the  sun.  These  swarms  of  parti¬ 
cles  consist  of  about  e(|ual  numbers 
of  positive  and  negative  charges  and 
so  are  electrically  neutral  as  thev 
stream  toward  the  earth.  They  travel 
to  the  earth  in  a  day  or  two  depend¬ 
ing  on  the  force  with  which  thev  are 
emitted.  The  greatest  storms  are 
caused  by  solar  flares  which  blast  the 
particles  toward  the  earth.  These 
flares  are  unusually  intense  radiation 
from  areas  of  the  sun’s  surface  and 
occur  in  the  vicinity  of  sunspots.  \ot 
all  flares  cause  storms.  The  position 
of  the  flare  on, the  sun’s  disk  deter¬ 
mines  whether  the  particles  from  it 
will  be  directed  toward  the  earth. 
Other  storms  are  caused  bv  particles 
from  certain  sunspots  that  mav  emit 
them  conlinuouslv  for  as  Ion"  as 


from  ()  to  12  months.  At  each  revolu¬ 
tion  of  the  sun  the  stream  is  directed 
toward  the  earth  at  about  27-day  in¬ 
tervals. 

As  the  particles  a|)proach  the  earth 
they  cut  across  the  earth  s  magnetic 
field.  Since  lhe\  are  charged,  the  par¬ 
ticles  induce  magnetic  fields  which 
react  w  ith  the  earth’s  field,  d'he  stream 
of  particles  compresses  the  earths 
magnetic  lines  of  force  as  it  advances, 
resulting  in  a  stronger  geomagnetic 
field,  dhis  stronger  field  prevails  for 
several  hours  and  is  the  main  effect 
of  the  first  phase  of  the  storm.  Later 
in  their  course  some  of  the  particles 
form  a  ring  current  around  the  earth 
surface.  This  circular  current  ])ro- 
duces  at  the  earth  a  magnetic  field 
which  opposes  that  of  the  earth.  The 
earth’s  field  is  weakened  during  th  is 
period  which  is  the  main  phase  of 
the  storm. 

When  the  ring  current  is  established 
some  of  the  charged  particles  are 
forced  to  spiral  down  the  geomagnetic 
lines  of  force  to  E-layer  heights 
where  they  produce  auroras.  The 
auroral  zones  are  nearly  circular, 
surrounding  the  geomagnetic  poles  at 
a  distance  of  about  23  degrees.  They 
are  about  6  degrees  wide.  The  ioni¬ 
zation  density  in  the  D-layer  is  great-* 
ly  increased  and  reaches  lower  levels 
than  usual,  increasing  the  absorption 
of  radio  waves.  Thus,  the  LI  F  (the 
lower  limiting  frequenc)  )  is  raised 
during  periods  of  disturbances.  The 
F2  laver*  rises  to  heights  greater 
than  normal.  The  density  of  iono- 

*  Three  general  divisions  of  the  atmos¬ 
phere  are  reeojinized.  The  lowest  is  known 
as  tlie  troposphere;  the  middle  layer,  strat¬ 
osphere,  and  the  outer  layer  as  the  iono¬ 
sphere.  Ionosphere  is  composed  of  at 
least  three  layers;  E,  FI,  F2,  and  heights 
being  from  dO-.SO  to  175  or  200  miles.  The 
two  higher  layers  constitute  the  “F”  layer, 
riiere  is  a  “D”  layer  which  is  quite  vari¬ 
able  and  which  appears  and  disappears 
alnu>st  daily — it  could  he  considered  as  a 
fourth  or  lower  layer  of  the  ionosphere. 


zation  in  the  latter  region  is  de 
creased  and  the  MLF’  (the  uppei 
limiting  frccjuency)  is  lowered.  Thus 
the  band  of  frecjuencies  usable  foi 
high  fretfuency  communication  is  nai 
rowed.  If  the  disturbance  is  great 
enough  it  may  disappear  entirely. 

The  degree  of  trouble  varies  with 
the  circuit  |)ath  length  and  its  loca¬ 
tion.  Disruption  of  communication  is 
more  frequent  and  severe  over  paths 
that  reach  high  latitudes.  The  maxi¬ 
mum  disturbance  occurs  in  the  auroral 
zone.  Some  east-west  paths,  such  as 
those  between  New  York  and  North¬ 
ern  Europe,  pass  through  this  zone. 
Other  things  being  equal,  North  At¬ 
lantic  paths  are  more  troublesome 
than  North  Pacific  ones,  for  the  au¬ 
roral  zone  extends  farther  to  the 
south  in  the  Atlantic  area. 

The  degree  of  ionospheric  disturb¬ 
ances  may  be  determined  by  referring 
to  certain  geomagnetic  indices.  These 
indices  are  based  on  the  changes  in 
the  geomagnetic  field.  One  index, 
the  geomagnetic  planetary  index,  des¬ 
ignated  as  Kp,  has  a  scale  extending 
from  0  to  9.  a  zero  value  indicating 
no  disturbance.  The  scale  is  not  lin¬ 
ear,  and  the  higher  numbers  are 
weighted  more  heavily  than  the  low^er 
numbers.  Another  index,  Ap,  is  a 
linear  index  on  a  scale  of  0  to  400. 
Any  degree  of  activity  represents 
some  disturbances.  A  Kp  index  of  4 
or(an  Ap  index  of  25  indicates  definite 
disturbance.  These  indices  are  given 
in  the  Journal  of  Geophysical  Re¬ 
search.  The  Central  Radio  Propaga¬ 
tion  Laboratories  also  publish  them 
in  the  F  series.  Part  B  entitled  “Solar 
— Geophysical  Data.” 

Knowing  when  to  expect  trouble  is 
helpful.  Since  solar  flares  release 
particles  that  result  in  ionospheric 
storms,  a  severe  disturbance  may  be 
expected  to  follow  the  observation 
of  an  intense  solar  flare  within  a  day 
{Continued  on  pa^e  41) 
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77/ /.s  is  flic  title  of  o)ie  of  four 
viujor  spuce  proposals  derelopcd 
hfj  Marti)i  for  the  milit(trfj  and 
ast rose ieuti fie  hrcniches  of  our 
(lorernuient.  The  importance  of 
this  proposal  is  tu'o-fold : 
the  incrifahi/itif  of  an  actual  moon 
base  pro(jram  by  this  eouutnj 
u'ifhiu  the  ne.rt  5  yea rs,  and;  the 
fact  that  U'c  could  and  eafi 
undertake  such  a  project  nou'  — 
not  in  theory  hut  in'diard'' 
cnyi neeri ny  desiyn.  For  Martin's 
eight  dirisions  add  up  to 
one  of  the  top  capabilities  in  the  free 
irorld  for  man's  first  ventures  in 
spai'C-pla neta ry  exploration . 
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Ionospheric  Storms 

{Continued  from  page  39) 
or  two-  the  time  required  for  the 
particles  to  reach  the  earth.  Since 
certain  sunspots  emit  particles  con¬ 
tinuous!)  for  Ion"  periods,  storms  re¬ 
sulting  from  such  particles  are  ex¬ 
pected  to  reoccur  at  approximately 
27-da)  intervals  at  which  times  the 
particle  stream  is  directed  at  the 
earth  as  the  sun  rotates.  1  he  ill  effects 
of  a  storm  can  usually  he  forecast 
several  hours  in  advance  hy  measur¬ 
ing  the  geomagnetic  field.  Forecasts 
based  on  these  characteristics  are  of 
the  short-terjii  variety.  The  National 
Hu  reau  of  Standards  issues  such 
warnings  weekly.  WWV  broadcasts 
announcements  of  North  Atlantic 
radio  propagation  conditions  includ¬ 
ing  warnings  on  each  of  the  standard 
frequencies  at  19^1>  and  49^/>  minutes 
after  each  hour.  1  he  same  service  is 
provided  for  the  North  Pacific  Area 
b)  W  W  \  H  at  9  and  39  minutes  after 
each  hoiir.  Long-term  predictions  can 
also  ])e  made.  It  is  not  possible  to 
foretell  the  occurrence  of  an  ionos¬ 
pheric  storm  for  a  |)articular  date  far 
in  advance,  but  we  can  be  ])retty 
sure  that  during  certain  periods  a 
great  deal  of  storminess  will  occur. 
Recends  of  geoiiiagFietic  activity  ob¬ 
served  for  many  years  sbow'  that  the 
degree  of  geomagnetic  activitv  varies 
in  cycles  that  are  closely  related  to 
those  of  sunspot  numbers.  This  is  not 
surprising,  for,  as  we  have  alreadv 
seen,  some  sunspots  emit  })articles 
that  cause  geomagnetic  storms.  Solar 
flares,  which  also  cause  storms,  are 
related  to  sunspots.  However,  maxi¬ 
mum  geomagnetic  activity  does  not 
occur  at  the  time  of  sunspot  maxi¬ 
mum.  but  comes  on  an  average  about 
two  )ears  after  the  solar  peak. 

Solar  Activity  Governs 

Since  the  occurrence  and  frequency 
of  ionospheric  storms  are  governed 
by  solar  activity,  their  prediction 
must  be  based  on  an  estimate  of  sun¬ 
spot  numbers.  Sunspot  numbers  can¬ 
not  be  accurately  predicted  for  much 
more  than  a  year  in  advance.  But 
past  observations  reveal  certain  trends 
of  these  cycles.  The  average  cycle  is 
about  11  )  ears  in  length.  The  rising 
portion  of  a  cycle  is  shorter  than  the 
downward  portion.  In  general  the 
high  c)cles  rise  more  rapidly  and  are 
shorter  than  the  lower  ones.  An  idea 
of  the  general  shape  of  a  cycle  may  be 
deduced  in  its  early  stages. 

W  hen  all  factors  are  considered  a 
fair  estimate  of  the  period  of  disturb¬ 
ance  is  possible.  The  current  sunspot 
cvcle  reached  a  peak  value  of  203 
Februar) -March  1958.  This  is  an  ex- 
tremelv  high  value — by  far  the  high- 
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est  ever  recorded.  We  can  be  very 
sure  that  the  geomagnetic  peak  will  be 
high  also.  In  recent  studies  conducted 
by  the  United  States  Army  Signal 
Radio  Propagation  Agency  it  was 
predicted  that  maximum  disruption 
of  communication  would  occur  dur¬ 
ing  the  period,  September  1959 
through  September  1962.  Geomag¬ 
netic  activity  is  on  the  rise  and  troub¬ 
le  may  be  encountered  at  any  time. 
At  present  MUF’s  are  high,  and  mod¬ 
erate  disturbances  may  be  overcome 
bv  using  the  higher  frequencies.  As 
solar  activity  lessens  this  advantage 
will  disappear.  Ionospheric  storms  of 
great  severity  may  occur  at  any  time 
during  the  next  three  or  four  years. 
Many  smaller  storms  will  also  occur. 
Stated  in  other  words,  this  wijl  be  a 
period  of  high  geomagnetic  activity. 
Some  planning  now  may  help  to  over¬ 
come  trouble  when  disturbances 
occur. 

Comm  u  II  icat ion  Distu r ban ce 

W  hat  can  be  done  will  depend  on 
circumstances.  If  an  ionospheric 
storm  is  great,  a  complete  communi¬ 
cation  blackout  is  likely.  However, 
a  very  small  disturbance  may  prevent 
communication  when  signal  levels  are 
barelv  sufficient.  In  such  cases  a 
small  improvement  in  quality  may 
provide  usable  signals.  Greater  im¬ 


provements  are  necessary  to  over¬ 
come  greater  disturbances.  1  he  prob¬ 
lem  may  be  solved  by  making  a  con¬ 
tact  a  few  hours  earlier  than  origin¬ 
ally  planned.  The  operator  may  be 
alerted  by  listening  to  the  warnings 
broadcast  by  WWV  and  WWVH. 

Any  means  of  increasing  the 
strength  of  the  received  signal  will 
help.  Obviously  increased  transmit¬ 
ter  power  and  more  directive  anten¬ 
nas  will  result  in  stronger  signals. 
The  use  of  the  highest  frequem  y  with¬ 
in  the  limit  of  the  Ml  F  reduces  ab¬ 
sorption  and  results  in  a  higher  sig¬ 
nal  level.  The  signal-to-noise  may  be 
improved  by  noise  reduction  alone. 
Single  side  band  operation  should 
help  in  this  department.  Further  re¬ 
duction  of  outage  will  result  from  a 
type  of  modulation  recjuiring  less  sig¬ 
nal  streiigth.  Of  course  C\\  is  much 
better  in  this  respect  than  phone.  An\  - 
thing  that  improves  circuit  (juality 
under  normal  conditions  helps  during 
periods  of  disturbances. 

It  is  often  possible  to  maintain 
communication  by  relaying  messages 
through  low  latitude  stations.  This  is 
true  of  east-west  paths  that  pass 
through  high  latitudes.  The  great 
circle  path  from  New  \  ork  to  London 
passes  close  to  the  auroral  zone. 
Similar  paths  are  very  sensitive  to 
geomagnetic  disturbances.  The  closer 


to  the  zone,  the  greater  the  disrup¬ 
tion.  Absorption  caused  by  ionospher¬ 
ic  storms  on  the  New  York-London 
path  could  be  greatly  reduced  by  a 
relay  through  a  station  in  Spain  or 
Africa.  Higher  operating  frequencies 
could  also  be  used. 

Relay  Procedure 

The  relay  procedure  should  be  very 
effective  in  overcoming  the  effects  of 
ionospheric  storms.  The  idea  is  to 
route  the  path's  through  areas  of  less 
disturbances.  If  a  relav  of  two  or 
more  link.-  results  in  a  path  farther 
from  the  auroral  zone,  communica¬ 
tion  is  definitely  inq)roved.  It  mav 
be  that  some  paths  of  communication 
must  pass  through  the  auroral  zone. 
In  such  a  case  a  relay  reducing  the 
distance  of  transmission  within  the 
zone  reduces  absorption.  In  some 
of  these  areas  a  large  storm  would  re¬ 
sult  in  a  blackout,  but  smaller  disturb¬ 
ances  may  be  overcome.  Increased 
signal  strength  mav  result  froiTi  sliort- 
er  distance  in  the  individual  relax 
link,  as  well  as  from  trafisrnission 
through  less  disturbed  areas. 

The  operator  mav  learn  what  to  do 
th  rough  experience.  This  discussion 
has  been  based  on  information  found 
in  the  literature  and  the  analysis  of 
available  data.  All  too  often  the  data 
available  for  |)ropagation  studies  are 
taken  for  other  purposes.  When  ob¬ 
servations  are  made  for  a  particular 
study,  the  factors  are  controlled  and 
conclusions  are  usually  more  valid. 
Operators  of  fixed  circuits  must  main¬ 
tain  schedules  and  concentrate  on 
getting  the  message  through.  The  am¬ 
ateur  operator  is  not  restricted  to  a 
single  circuit  but  may  communicate 
over  many  paths.  I  believe  you  can 
lear^i  a  great  deal  about  ionospheric 
storms  through  experiences.  Remem¬ 
ber  that  geomagnetic  activity  varies 
widely  in  intensity.  It  may  be  great 
enough  to  black  out  all  circuits,  or  it 
may  only  block  the  weak  ones.  \\  hen- 
ever  signal  levels  are  low’er  tlian 
normal  for  a  particular  circuit,  time 
of  day  and  season  it  may  be  due  to 
high  geomagnetic  activitv.  Listen  to 
WWV  for  warnings  and  forecasts. 
The  geomagnetic  activitv  indices 
will  not  ])e  published  until  later.  Why 
not  make  a  note  of  the  periods  during 
which  performance  is  |)oor?  Check 
later  to  determine  whether  storminess 
was  responsible.  Why  not  trv  con¬ 
tacting  differefit  areas  and  find  out 
which  paths  are  most  disturbed? 
When  storminess  occurs  perhaps  xou 
can  make  a  prearranged  contact  with 
a  station  over  a  ])ath  less  suscej)tible 
to  disturl)ance.  Rut  here  I  think  vour 
ex|)erience  will  be  xour  best  guide. 
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Signal  School  TV  [Continued  from  page  10 1 

vision  in  coordination  witli  one  or  more  academic  di¬ 
visions.  At  the  present  time  about  05  trainin'^  films  and  60 
kinescopes  are  programmed  per  week.  C.ounting  re-runs, 
a  total  of  250  separate  showings  occur  each  week  for  a 
total  running  time  of  90  hours. 

Training  films  make  up  the  larger  part  of  the  j)resent 
TV  program  and  prohahly  will  continue  to  do  so  for  some 
time.  Television  provides  a  convenient  means  of  pre¬ 
senting  the  training  film  in  the  classroom  according  to  a 
prearranged  schedule.  It  precludes  the  necessity  for  large 
numbers  of  motion  })icture  projectors  and  projector  oper¬ 
ators,  reduces  to  one  the  number  of  each  film  needed  by 
the  School  and  makes  it  unnecessary  to  move  students 
from  the  classroom  to  central  viewing  areas.  Thus,  the 
sa\ing  in  training  time  and  money  is  appreciable. 

Kinescope  recordings  made  by  the  Television  Division 
in  coordination  with  the  academic  divisions  are  also  used 
exte?isivelv  in  the  program.  Present  plans  call  for  ex¬ 
panding  our  efforts  in  making  kinescope  recordings  and 
for  the  exchange  of  kinescope  films  with  other  schools 
doing  similar  training. 

Live  programs  covering  carefully  selected  areas  of 
instructicm  and  featuring  instructors  uni(|uely  suited  to 
teaching  hv  television  are  also  carried  by  the  system.  The 
ifistructor  who  is  to  aj)pear  in  a  live  program  prepares 
his  period  of  instruction  with  the  advice  and  help  of 
the  Television  Division,  rehearses  it  and  then  “goes  on 
the  air.'*  Normally,  a  li\e  program  is  run  until  both  the 
academic  division  concerned  and  the  Director  from  the 
Television  Division  are  satisfied  with  it.  and  then  a  kine¬ 
scope  recording  is  made.  Thus,  the  School  is  gradually 
building  up  a  library  of  kinescope  films  for  future  use. 

Among  the  areas  of  instruction  selected  for  live  ])res- 
entation  by  television,  the  following  are  typical.  First  are 
those  subjects  covering  basic  electrical  and  electronics 
theory  including  Ohm’s  Law.  series  and  parallel  circuits, 
and  electricity'  and  magnetism.  Instruction  on  these  sub¬ 
jects  utilizes  the  lecture  methods  primarily,  l)ut  it  is  made 
much  more  effective  by  the  use  of  simple  training  aids 
and  diagrams.  Second  are  subjects  like  direct  and  alter¬ 
nating  current  generators  and  motors  in  which  it  is 
desirable  to  use  three-dimensional  models  with  moving 
parts.  A  third  typical  area  comprises  those  subjects  which 
require  a  demonstration  of  a  technique,  or  the  use  of  tools 
or  small  equipment.  Included  in  this  third  category  is 
instruction  on  the  proper  use  of  hand  tools,  correct 
soldering  techniques  and  the  use  of  multimeters  and 
oscilloscopes. 

Television  presentations  of  technical  subjects  average 
from  twenty  to  thirty  minutes  in  length  and  are  followed 
by  a  classroom  discussion  of  twenty  to  thirty  minutes. 
The  purpose  of  the  discussion  period  is  to  allow'  students 
to  ask  questions  on  material  presented  by  television  and 
to  permit  the  classroom  instructor  to  amplify  on  any 
points  which  he  believes  may  not  be  clear  to  his  par¬ 
ticular  class.  Outlines  of  the  subject  matter  covered  by 
the  TV  lesson  are  passed  out  to  students  prior  to  the 
beginning  of  the  lesson  to  aid  them  in  note  taking  and  to 
identify  points  that  may  not  be  clear  to  them. 

Special  types  of  programs  carried  by  the  closed-circuit 
television  include  local  newscasts,  safety  lectures,  troop 
information  and  character  guidance  presentations,  ad¬ 
dresses  by  the  Commanding  General,  and  other  programs 
of  interest  to  the  entire  Post. 

A  school-lev^l  Television  Steering  Committee  acts  in  an 
advisory  capacity  to  the  School  Commandant  and  to  the 
Director  of  the  Department  of  Specialist  Training,  who 
has  supervision  over  the  closed-loop  television  system. 
Members  of  the  Steering  Committee  include  representa¬ 


tives  of  the  major  departments  of  the  school,  the  Office  of 
the  P.ducational  Advisor  to  the  Commandant,  and  the 
Office  of  Lducation  and  Training.  The  Committee  makes 
recommendations  on  programming,  areas  of  training  in 
which  television  can  best  be  applied  and  selection  of  in¬ 
structors  for  the  live  programs. 

As  General  Cassevant  said  at  the  closed-circuit  system 
acceptance  ceremony  last  February.  “Television  is  no 
longer  an  experiment  at  the  Signal  School.”  Eight  years 
of  exj)erience  in  the  use  of  educational  television  has 
convinced  us.  beyond  any  doubt,  that  it  is  a  valuable 
training  aid  that  can  be  used  to  supplement  regular  class¬ 
room  instruction  and  improve  over-all  training  effective-, 
ness.  y\mong  the  many  advantages  are  the  following: 

a.  It  jjermits  the  use  of  superior  instructors  to  j)resent 
instructional  material  to  several  classrooms  simultane¬ 
ously  In  means  of  live  programs  or  kinescope  recordings. 

b.  It  provides  an  effective  instructor  training  medium 
in  that  it  allows  classroom  instructors  to  observe  the 
methods,  procedures  and  technicpies  employed  bv  highlv- 
(jualified  instructors. 

c.  It  tends  to  standardize  instruction  at  a  high  level 
<*f  quality. 

d.  It  pro\ides  a  change  of  })ace  very  necessary  in  in¬ 
tensive  training  such  as  that  conducted  b}  the  Armv  Sig¬ 
nal  School. 

e.  It  brings  to  the  student  enlarged  views  of  small 
e(|uipment  arid  components,  and  gives  him  a  better  ap¬ 
preciation  oL  demonstrations  by  the  instructor  than  is 
possible  in  normal  classroom  instruction. 

f.  It  tends  to  develop  good  habits  of  concentration  and 
listening  in  that  the  television  screen  is  the  focal  point 
of  attention. 

g.  It  will  })rovide  an  emergency  means  of  instruction 
during  mobilization  because  it  can  be  used  for  mass  in¬ 
struction  if  necessary,  using  a  relatively  small  number  of 
instructors  for  live  programs  or  for  the  making  of  kine¬ 
scope  films. 

h.  It  results  in  a  saving  of  training  time,  man  hours 
and  equipment  when  training  films  are  programmed  over 
the  closed-loop  system. 

i.  A  kinescope  costs  far  less  to  produce  than  an 
equivalent  training  film. 

Although  the  Army  Signal  School  now  has  an  extensi\  e 
program  for  the  use  of  educational  television  in  training, 
it  also  believes  that  much  remains  to  be  done  before  maxi¬ 
mum  benefits  are  realized  from  this  important  training 
aid.  Exchange  of  ideas  with  other  government  agencies, 
and  with  universities  and  school  systems  having  educa¬ 
tional  television  facilities  is  an  important  part  of  our 
program.  Within  the  School,  research  continues  on  better 
techniques  for  teaching  by  television,  subject  matter  best 
presented  by  television,  optimum  length  of  instructional 
periods,  qualifications  of  instructors  for  live  programs 
and  suitable  training  aids  for  studio  use.  A  special  re¬ 
search  project  comparing  color  television  with  black  and 
white  for  educational  use  is  now  being  implemented.  The 
Army  Pictorial  Service  Division  of  the  Office  of  the  Chief 
Signal  Officer  requested  the  project,  and  it  is  being  car¬ 
ried  out  jointly  at  Fort  Monmouth  by  the  U.  S.  Army 
Pictorial  Center  and  the  U.  S.  Army  Signal  School. 

Educational  television  has  definitely  passed  the  adoles¬ 
cent  stage,  but  like  any  young  adult,  it  has  not  yet  reached 
its  maximum  potential.  Its  eventual  stature  as  an  effec¬ 
tive  aid  to  learning  depends  largely  on  the  resourceful¬ 
ness  and  imagination  of  personnel  using  it  in  school 
systems.  Certainly,  it  presents  a  tremendous  challenge  to 
all  concerned  with  training,  both  in  the  military  services 
and  in  civilian  educational  institutions. 
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INFRARED 

Where  Imagination  Is  King^^ 

by  Col.  Robert  R.  Robertson,  USA 

Chief,  Technical  Liaison  Division,  Office,  Chief  of  Engineers 

In  cooperation  with  the  U.  S.  Army  Engineer  Research  and  Development  Laboratories,  Fort  Belroir,  Fa. 


Like  baseball,  war  has  become  a 
/  day  and  night  contest.  The  nights 
when  armies  retired  to  their  camps 
after  fighting  great  battles  from  dawn 
to  dusk  left  the  scene  with  the  five-cent 
cigar. 

Through  the  years,  night  fighting 
gradually  increased.  In  Korea,  it 
reached  an  all-time  high. 

Now,  night  operations  have  become 
more  important  than  ever.  If  men  are 
to  survive  on  the  atomic-age  battlefield, 
they  must  he  able  to  fight,  move  and 
work  eifually  as  well  in  the  dark  as  at 
high  noon. 

Darkness  offers  cover  and  an  excel¬ 
lent  opportunity  to  disperse.  A  troop 
unit  spotted  in  the  daylight  must  he 
able  to  move  out  of  the  area  at  night, 
or  it  will  he  a  prime  target  for  a  tacti¬ 
cal  missile. 

In  an  effort  to  provide  our  troops 
with  the  firepower  and  mobility  re¬ 
quired  24  hours  a  day,  the  U.  S.  Army 
Engineer  Research  and  Development 
Laboratories,  Fort  Belvoir,  Va.,  are 
working  on  two  types  of  night  viewing 
systems:  one  using  reflected  “near” 
infrared  and  low  level  visible  liglit.  and 
the  other  utilizing  emitted  “far”  in¬ 
frared. 

Near  infrared  eijuipment,  such  as 
the  sniperscope,  requires  an  auxiliary 
invisible  infrared  light  to  irradiate  the 
target.  Radiation  is  reflected  from  the 
target,  and  converted  to  a  visible  im¬ 
age  by  a  photoemissive  tube.  Future 
viewers  in  this  system  will  make  use  of 
reflected  moonlight  or  starlight. 

F'ar  infrared  is  a  relatively  new  type 


which  detects  radiation  emitted  by  the 
target  itself.  This  passive  system  en¬ 
ables  the  soldier  to  detect  camouflaged 
as  well  as  uncovered  targets. 

Near  infrared  devices  utilize  radia¬ 
tion  in  the  0.8  to  1.5  micron  spectral 
region.  The  basic  components  of  all 
near  IR  viewing  systems  are  a  light 
source,  filte/  and  viewing  device  con¬ 
taining  an  image  tube. 

A  searchlight  equipped  with  carbon 
arc,  tungsten  or  xenon  lamps  normally 
serves  as  the  light  source.  The  filter 
prevents  detection  by  the  naked  eye. 
The  invisible  radiation  projected  by  the 
searchlight  is  reflected  by  the  target. 
An  infrared  image  is  then  formed  by 
the  objective  lens  of  the  viewing  device 
on  the  cesium-silver-oxide  photoemissive 
cathode  surface  of  the  image  tube. 

The  image  tube  is  the  heart  of  the 
near  infrared  viewer.  It  converts  the 
infrared  image  into  electrons  which  are 
focused  electrostatically  or  electromag- 
netically  to  create  a  visible  picture  on 
a  phosphor  viewing  screen.  This  pic¬ 
ture  is  viewed  directly  through  an  eye¬ 
piece  by  the  operator. 

The  tube  operates  off  high  voltage, 
low  current  power  provided  by  a  type 
c  dry  cell.  Typical  power  ratings  are 
12  and  16  kilovolts,  dc,  with  a  cur¬ 
rent  of  about  0.01  microamperes. 

The  first  U.  S.  military  application 
of  near  infrared  was  demonstrated  at 
Fort  Belvoir  in  1942  when  a  hand-held 
telescope  was  used  to  drive  a  truck 
along  a  darkened  road.  Improvements 
in  the  image  tube  have  made  many 
other  military  applications  possible. 


Sensitivity  and  image  (luality  have 
been  greatly  increased,  along  with  de¬ 
pendability.  As  a  result,  a  family  of 
powerful,  lightweight  near  infrared 
viewers  is  now  ready  for  troop  use. 

Undoubtedly  the  most  famous  mem¬ 
ber  of  this  family  is  the  sniperscoi)e, 
the  night  sight  used  in  World  War  II. 
Its  bulk  and  weight  hampered  employ¬ 
ment  of  the  original  device.  The  high 
voltage  power  supply  for  the  image 
tube,  and  the  low  power  source  for  the 
viewer  were  both  carried  in  a  pack  on 
the  soldier’s  back. 

The  latest  edition  of  the  sniperscope 
is  a  far  cry  from  the  original.  Not 
only  have  its  size  and  weight  been  re¬ 
duced  to  the  point  where  the  device  is 
now  practical,  but  its  capability  has 
been  so  improved  that  infantry  troops 
can  now  use  it  effectively  on  all  their 
basic  weapons,  including  the  106mm 
recoilless  rifle.  (See  cover  picture  and 
Figure  1.) 

Weight  reduction  was  acconq)lished 
by  making  the  high  voltage  power  sup¬ 
ply  for  the  image  tube  an  integral  part 
of  the  viewer.  The  low  voltage  batter¬ 
ies  for  the  light  source  are  now  carried 
in  a  small  pack  on  the  soldier’s  cart¬ 
ridge  belt.  For  flexibility  in  operation, 
provisions  have  been  made  to  detach 
the  light  source  from  the  viewer.  This 
allows  the  sight  to  he  used  with  auxili¬ 
ary  infrared  searchlights  t)laced  in 
strategic  positions  to  irradiate  critical 
military  targets  or  areas. 

The  work-horse  of  the  family  is  the 
helmet-mounted  binocular,  which  per¬ 
mits  troo])s  to  drive  vehicles,  build 


(Fig.  1  —  upper  leff) 

”  Aggressor”  is  viewed  ^ 
by  soldier  using  fhe  new 
sniperscope,  which  can 
be  mounted  on  all  basic 
infantry  weapons,  from 
the  .30  caliber  rifle  to 
the  106mm  recoilless 
rifle.  (Fig.  2  —  lower 
left)  Driver  of  mechan¬ 
ical  mule  equipped  with 
infrared  binoculars. 
(Fig.  3  —  upper  right) 
Night  patrol  checks  map 
in  dark  with  help  of  in¬ 
frared  viewers.  (Fig.  4 — 
lower  right)  Picture  tak¬ 
en  by  thermograph,  the 
passive  infrared  device 
which  utilizes  radiation 
emitted  by  target. 
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roads  and  bridges  and  fuel  missiles  in 
complete  darkness.  The  transistorized 
IM)wer  supply  for  the  two  12kv  image 
tubes  used  in  the  binocular  is  mounted 
on  the  back  of  the  helmet  to  serve  as 
a  counterbalance.  (See  Figure  2.) 

Vehicle  headlights  covered  with  fil¬ 
ters  provide  light  for  night  driving. 
Other  operations  are  performed  with 
the  help  of  infrared  floodlights. 

The  smallest  device  in  the  system  is 
the  metascope,  a  hand-sized  viewer 
which  is  especially  useful  in  map  and 
sign  reading,  and  as  an  assembly  aid 
after  an  air-drop.  The  power  supply 
for  its  image  tube  is  a  tiny  internal 
hand-cranked  generator  which  charges 
a  condenser  for  operation  uj)  to  45 
minutes.  (See  Figure  3.) 

Armored  units  will  also  find  new  in¬ 
frared  developments  helpful.  Tank 
periscopes  and  telescopes  have  been 
converted  for  night  driving  and  firing. 
A  dual-i)urpose.  infrared  visible  search¬ 
light  and  hand-held  binoculars  are  also 
used  with  this  system. 

The  engineers  haven't  forgotten  the 
unit  commander,  either.  Now  under 
development  is  a  tripod-mounted  infra¬ 
red  telescope  which  wdll  enable  the 
field  c»)mmander  to  study  a  tactical  sit¬ 
uation.  deploy  his  forces  effectively  and 
observe  the  progress  of  a  night  battle 
from  a  remote  vantage  point. 

The  image  tube  is  the  key  to  further 
I)rogress  in  near  infrared  viewing  sys¬ 
tems.  If  a  suitable  tube  is  developed, 
infrared  battlefield  television  will  be  a 
reality. 

In  the  early  stages  of  development 
is  a  new  device  which  will  enable 
tror)ps  to  see  at  night  with  the  aid  of 
light  obtained  from  the  stars.  Called 
the  “cascaded  jdiotosensitive  image  in- 
tensifier."  it  gathers  the  reflected  star¬ 
light  or  diffused  light  from  skyglow 
falling  upon  the  objective.  It  then  in¬ 
tensifies  or  amplifies  the  diffused  light 


sufficiently  to  present  a  distinguished 
image.  , 

The  image  intensifier  is  essentially 
the  same  as  near  infrared  viewers,  but 
requires  no  searchlight  to  irradiate  the 
target. 

Instead  of  the  silver-cesium-oxygen 
surface,  its  tube  has  a  visible  sensitive 
photoemissive  surface.  The  heart  of  the 
viewer,  the  cascaded  image  tube  is  ac¬ 
tually  two  tubes  working  in  a  series, 
and  operating  through  an  optical  sys¬ 
tem  wliich  focuses  the  light  reflected  in 
the  field. 

The  first  tube  acts  as  a  preamplifier 
for  the  second,  which  in  turn  further 
amplifies  or  intensifies  the  light  and 
presents  the  image  on  the  viewing  sur¬ 
face.  The  tube  is  powered  by  current 
at  approximately  25.000  volts,  furnished 
by  a  compact  six-volt  battery  through 
a  system  of  transformers  and  transis¬ 
tors. 

The  intensity  of  light  furnished  by 
the  stars  is  so  low  that  it  is  of  little  or 
no  value  to  the  unaided  eye  in  seeing 
at  night.  If  the  image  intensifier  is  per¬ 
fected.  however,  starlight  will  make  it 
possible  for  troops  to  see  at  tremendous 
ranges. 

Far.  or  passive  infrared,  utilizes  ra¬ 
diation  in  the  spectral  region  from  1.5 
to  beyond  14  microns.  Viewing  sys¬ 
tems  have  been  built  around  both  scan¬ 
ning  and  non-scanning  types  of  detec¬ 
tors  which  obtain  thermal  patterns  of 
objects  and  areas  at  temperatures  from 
zero  to  500 ®F. 

Several  scanning  devices  are  under 
development,  including  the  thermo¬ 
graph.  This  device  produces  a  two- 
dimensional  picture  by  scanning  the 
far  infrared  image  over  a  thermistor 
bolometer  detector  which  has  uniform 
sensitivity  over  a  large  wavelength 
range.  The  electri(*al  output  signal 
from  the  thermistor  bolometer  is  am¬ 
plified  and  modulates  the  light  from  a 


lamp.  This  light  beam  then  is  scanned 
across  a  photographic  film  in  syn¬ 
chronism  with  the  initial  pick-up  scan¬ 
ning  system,  and  produces  a  picture 
much  in  a  manner  similar  to  the  wire- 
photos  used  in  newspapers.  The  scan¬ 
ning  time  varies  from  one  to  30  min¬ 
utes,  depending  on  conditions  and  re- 
(piirements.  (See  Figure  4.) 

One  of  several  non-scanning  far  in¬ 
frared  viewers  under  development  is 
the  “evaporograph.”  In  this  device, 
the  thermal  pattern  is  imaged  on  a  thin 
membrane  which  absorbs  the  radia¬ 
tion  and  forms  a  picture.  By  causing 
evaporation,  this  heat  picture  changes 
the  thickness  of  an  oil  film  on  the  back 
of  the  membrane.  White  light,  pro¬ 
jected  on  the  film,  produces  an  inter¬ 
ference  color  picture  which  is  viewed 
directly  or  photographed. 

Initial  far  infrared  viewing  systems 
will  provide  combat  soldiers  with 
means  for  night  reconnaissance,  weap¬ 
ons  firing,  terrain  mapping  and  camou¬ 
flage  detection.  Eventually,  far  infra¬ 
red  will  monitor  a  battlefield  auto¬ 
matically.  It  will  detect  enemy  targets 
and  feed  this  information  to  a  high 
speed  electronic  computer  which  will 
determine  range,  location,  the  nature 
of  the  target,,  the  required  weapon  to 
destroy  the  target,  and  complete  the 
job  by  firing  the  weapon.  All  of  this 
will  be  accomplished  in  a  matter  of 
seconds. 

Someday,  far  infrared  may  also  be 
the  eyes  of  satellites  looking  into  every 
corner  of  the  world.  It  may  monitor 
missile  traffic,  map  the  surface  of  tlie 
earth  and  see  into  the  heavens. 

In  the  field  of  infrared,  the  Army  is 
limited  only  by  tlie  imagination  of  its 
engineers  and  scientists  .  .  .  not  pos¬ 
sibilities. 

At  the  Engineer  Research  and  De¬ 
velopment  Laboratories,  the  slogan  is 
“Where  Imagination  Is  King.” 


IN  TUK  si'KCiALiZKi)  area  of  IK  or  infra¬ 
red  work,  the  Army  Signal  Corps 
actively  pursues  a  continuing  program 
involving  the  research,  design,  and  de¬ 
velopment  of  IR  e(|uipment  an<l  sys¬ 
tems. 

Although  important  results  accrue 
from  basic  research,  tlie  effort  of  the 
Si  gnal  Corps  is  primarily  concerned 
with  the  development  and  production  of 
IR  surveillance  equipment  to  inqirove 
the  Army's  combat  capability. 

There  are  two  jirincipal  areas  of  Sig¬ 
nal  Corjx  military  IR  application: 

1.  Ground-based  detection  devices. 


Infrared  Activities  of  the  Army  Signal  Corps 

by  T.  E.  Cootee 

Office  of  Technical  Liaison 

Office  of  Chief  Signal  Officer 

Remotely  controlled  surveillance  drone  uses  an  IR  sensory  unit  or  a  photographic,  radar  or 
television  device  to  obtain  information.  Wing  pods  are  for  test  only. 

2.  Airborne  sensory  units.  Gnmud-based  Devices 

A  comjilete  sensory  unit  is  conqiosed  Several  kinds  of  intrusion  detection 

of  an  infrared  detecting  element  (a  devices  are  being  developed  by  the 

minute  amount  of  material  extremely  Army  Signal  Corps  as  part  of  its  com- 

'^ensitive  t«)  infrared  radiation!,  a  scan-  bat  surveillance  program.  These  are 

ner  (an  optico-mechanical  device!  and  ground-based  equipments  designed  for 

a  monitor  or  viewing  apparatus.  the  detection  of  either  personnel  or 

Information  gathered  by  a  sensory  mechanized  vehicles, 

unit  is  either  viewed  directly  on  a  From  a  functional  standpoint,  these 

cathode  ray  tube  or,  in  the  case  of  devices  resemble  some  of  the  new  types 

some  airborne  applications,  is  broad-  ground-based  radar  surveillance 

cast  to  a  ground  station  via  a  data-link  equipment  developed  by  the  Signal 

transmission  system  where  the  infor-  C<»rps. 

mat  ion  is  viewed  immediately  or  stored  Although  IR  detection  devices  are 

tor  >ul)se(}uent  evaluation.  {Continued  on  page  66) 


SIGNAL.  SEPTEMBFR.  1959 


45 


Kleinschmidt  teletypewriters  maintain  constant  contact, 
In  print,  between  U.  S.  Army  command  and  field  positions 


On  the  go... bouncing  over  bunker  or  beachhead 
. . .  Kleinschmidt  teletypewriters  accurately,  effi¬ 
ciently  send  and  receive  printed  messages.  Devel¬ 
oped  in  cooperation  with  the  U.  S.  Army  Signal 
Corps,  these  units  instantly  provide  both  sender 
and  receiver  with  identical  data . . .  printed  on 


paper!  In  recognition  of  its  quality,  Kleinschmidt 
equipment  is  manufactured  for  the  U.  S.  Army 
under  the  Reduced  Inspection  Quality  Assurance 
Plan.  This  kind  of  proved  experience  is  now  avail¬ 
able  for  unlimited  advances  in  electronic  commu¬ 
nications  for  business  and  industry. 


DIVISION  OF  SMITH-CORONA  MARCHANT  INC,,  DEERFIELD,  ILLINOIS 

Pioneer  in  teleprinted  communications  systems  and  equipment  since  1911 
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PANEL  DISCUSSIONS 

.4  vital  part  of  the  13th  Annual  AFCEA  Convention  was  the  panel  discussions  in 
which  research  and  development  in  various  phases  of  electronics,  communications 
and  photography  were  explttred.  These  discussions  hr  outstanding  leaders  in  in¬ 
dustry  and  the  military  offered  valuable  information  to  their  enlightened  listeners. 
The  following  two  articles  are  the  second  in  a  series  to  he  published  by  SIGISAL, 
Others  will  appear  in  subsequent  issues  of  the  magazine. 


PANEL:  Space  Tracking 

SPEAKER:  CoL  Gordon  T.  (would^  Jr.^  USAF,  Assistant  Deputy  Commander 
for  Weapon  Systems,,  Electronics,,  Andrews  Air  Force  Rase 


I  wish  tt>  express  iny  appreciation 
for  heinjr  afforded  an  opportunity  to 
address  this  foruni  on  what  I  consid¬ 
er  to  l>e  a  very  significant  aspect  of 
this  fliscussion’s  rather  inclusive  title. 
I  should  like  to  confine  iny  remarks 
to  an  area  of  military  systems  man¬ 
agement  which  is  ctmsidered  to  he  not 
only  extremely  important  hut  poten- 
tiallv  a  source  of  many  major  prob¬ 
lems.  Briefly,  my  subject  concerns 
the  trend  toward  automation  through 
the  employment  of  large  electronic 
data-processing  and  control  systems 
in  the  military  scheme  of  operations. 
I  shall  begin  by  saying  that  it  is  mv 
intent  to  stimulate  discussion  on  this 
subject  by  portraying  a  nundier  of 
|)roblems  which  a])pear  imminent 
from  the  Air  Force  point  of  view. 

I  he  Air  Force,  as  well  as  the  other 
Mil  itary  Services,  is  undergoing  a 
revolution  which  might  well  be  com¬ 
pared  to  the  Industrial  Revolution  of 
the  19th  Century  with  which  all  of 
you  are  very  familiar.  This  revolu¬ 
tion  we  may  call,  for  our  purposes, 
the  “Trend  Toward  Automation.’* 
This  trend  is  brought  about  bv  two 
very  real  factors  in  militarv  opera¬ 
tions.  First,  the  advent  of  the  nuclear 
bombs  ju'ovided  heretofore  unknown 
explosive  force  in  sizes  and  yveights 
comparable  to  those  of  the  more  con¬ 
ventional  warheads.  This  implies  that 


TO  similak  plant 


yvhere  in  the  past  it  yvas  necessary  to 
deliver  hundreds  u[>on  hundreds  of 
bombs  for  destructioi.  of  a  large  tar¬ 
get  complex  it  i.s  now  possible  to  de¬ 
liver  the  same  destruction  yvith  a  sin¬ 
gle  warhead.  Such  a  situation  alone 
yvould  be  enough  to  necessitate  con¬ 
siderable  change  in  tactics  even  if  the 
yveapon  systems  employed  for  deliv¬ 
ery  remained  the  same.  This,  how¬ 
ever.  has  not  been  the  case  and  brings 
me  to  my  second  point.  The  over-all 
performance  characteristics  of  deliv¬ 
ery  systems  have  improved  many 
orders-of-magnitude  in  range,  speed, 
altitude,  and  essentially  all  other  pa¬ 
rameters.  W  e  are  now  facing  an  era 
yvherein  untold  destruction  can  be  de¬ 
livered  in  a  matter  of  minutes  through 
such  weapon  sy  stems  as  the  Inter  Con¬ 
tinental  Ballistic  Missile. 

Even  to  those  of  us  in  the  mili¬ 
tary  yvho  have  watched  these  capabili¬ 
ties  groyy  .  the  tyvo  factors  of  increased 
yield  and  decreased  reaction  time — 
both  by  many  orders  of  magnitude- 
come  as  something  of  a  rude  shock. 
W  e  must  realize  that  these  changes 
have  come  about  in  little  more  than  a 
decade  and  in  turn  have  caused  mili¬ 
tary  people  to  throw  awav  old  meth¬ 
ods  of  doing  business  and  seek  meth¬ 
ods  more  suitable  to  the  occasion. 

For  example,  in  the  mission  area 
of  air  defense,  an  attrition  level  of 
20  to  25^  in  WAV  II  was  considered 
high  enough  to  cause  enemy  strategic 
forces  considerable  concern  up  to  the 
f)oint  of  even  abandoning  a  strategic 
air  offensive.  Such  losses  could  not 
be  sustained  through  the  long  period 
of  time  necessary  to  effect  the  re- 
(juired  destruction.  Today,  however, 
when  the  defensive  job  is  many  ,  many 
times  more  difficult  due  to  the  im¬ 
proved  strategic  delivery'  capabilities, 
an  attrition  of  90  to  959r  is  manda¬ 
tory  if  the  defense  is  to  l>e  even  rea¬ 
sonably  successful.  A  feyv  yvarhe^ds. 
appropriately'  placed  through  the  de¬ 


fense,  can  noyy  cause  destruction  even 
greater  than  that  of  many  yveeks  of 
bombardment  under  the  old  rules. 

On  the  strategic  side  there  are  dif¬ 
ferent  hut  equally  difficult  problems. 
W  e  in  this  country  consider  our  stra¬ 
tegic  force  as  a  deterrent  rather  than 
as  an  initial  offensive  striking  force. 
.Many  of  you  have  probably  heard  the 
expression  that  “SAC  has  failed  in  its 
mission  if  it  ever  has  to  drop  the 
big  one.”  This  function,  as  a  deter¬ 
rent.  in  times  of  very  active  cold  yvar. 
small  yvars,  and  the  threat  of  a  hot 
yvar  makes  the  strategic  control  prob¬ 
lem  most  difficult.  We  must  be  abso¬ 
lutely  certain  of  all  factors  before 
ever  launcbing  a  strategic  attack. 

W  e  come,  therefore,  through  these 
tyvo  examples  of  defensive  and  offen¬ 
sive  air  actions  as  we  know  them  to¬ 
day  to  the  main  point  of  our  discus¬ 
sion.  Man’s  sensory  and  reaction  ca¬ 
pabilities.  in  terms  of  speed  coupled 
yvith  voluminous  data  assimilation, 
are  yvhollv  inadequate  to  meet  the 
situation.  For  a  specific  example,  in 
a  ballistic  missile  attack  as  we  noyv 
envision  it,  yve  will  have  no  more 
than  20  minutes  to  collect  the  data, 
process  it,  display  it.  and  to  react 
appropriately.  The  importance  of  a 
timely  reaction  makes  it  absolutely 
necessary  that  every  conceivable  form 
(Continued  on  jyage  49 i 


Figure  2 


Figure  I 
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Status  Report  on  RCA  Micromodules— dramatic  new 
semiconductor  system  for  high-density  parts  packaging 

Now. .  .600,000  Parts  Per  Cubic  Foot 
In  Low-Power  Transistor  Circuits 
with  RCA  Micromodules 


Another  Way 
RCA  Serves 
Industry  and 
the  Military 
through 
Electronics 


RCA  Micromodules  moke  possible  equipment  with  a  modular  ports  density  of  600,000  per  cubic  foot, 
achievement  of  dromotic  space  savings  over  existing  miniature  electronic  equipment  and  an  amazing 
increase  in  the  number  of  circuit  functi?>ns  per  cubic  foot.  These  advantages  provide  increased  reli¬ 
ability  through  redundancy,  room  for  more  circuits  to  improve  accuracy,  precision,  control,  sensitivity. 


Since  our  March  announcement  of 
the  availability  of  RCA  Micro¬ 
modules,  we  have  been  deluged 
with  requests  from  equipment 
manufacturers  to  design  their  cir¬ 
cuits  into  sample  modules. ..and  we 
are  happy  to  do  it,  of  course.  That’s 
the  purpose  of  this  first  report— to 
let  you  know  that  we’d  like  to  eval¬ 
uate  yoiir  new  or  existing  circuits 
for  micromodularization.  Remem¬ 
ber,  micromodularized  end-equip¬ 
ment  for  application  in  military 
computers,  digital  devices  for  mis¬ 
siles  and  satellites,  airborne  or 
portable  communication  equip¬ 
ment,  or  submarine  electronics  is 
probably  only  one  design  cycle 
away.  That’s  why  we  want  you  to 
know  now  what  we  can  do  for  you. 

The  inherent  advantages  of 
micromodularized  equipment  are 
among  the  most  exciting  in  years. 
Now  in  pilot  production,  RCA  Mi¬ 
cromodules  can  be  made  for  any 
low-power  transistor  circuit.  The 
opportunity  to  design  equipment 
with  a  modular  parts  density  of 
600,000  per  cubic  foot  means  dra¬ 
matic  space  savings  and  makes 
possible  an  almost  unbelievable 
number  of  circuits  per  cubic  foot. 
Result:  greater  reliability  through 
redundancy,  room  to  improve  ac¬ 
curacy,  precision,  control,  sensitiv¬ 
ity,  and  selectivity.  RCA  Micro¬ 


modules  are  the  design  engineer’s 
dream  come  true. 

RCA  Applications  Engineers  are 
at  work  now  converting  equipment 
designers’  circuits  into  develop¬ 
mental  modules.  All  customers’ 
circuits  are  treated  in  strictest  con¬ 
fidence,  of  course.  For  some  we 
have  standard  modules,  for  others 
we  design  circuits.  And  we  are  cur¬ 
rently  developing  even  more  stand¬ 
ard  circuits.  We  sincerely  believe 
it  will  be  very  much  to  your  advan¬ 
tage  to  prepare  your  equipment 
designs  for  modularization  now. 
Your  RCA  Field  Representative 
can  get  you  started.  Call  him  today. 


Micromodules  were  developed  in  cooperation  with  the 
U.  S.  Army  Signal  Corps.  They  ore  units  in  which  sev- 
erol  micro-elements  ore  combined  to  perform  specific 
circuit  functions— amplifier,  oscillator,  or  divider  for 
example.  The  micro-elements  are  tiny  ceramic  wafers 
approximately  3/IOth  inch  square  and  1/IOOth  inch 
thick,  on  which  conducting,  semiconducting,  and  in¬ 
sulating  materials  are  fused  to  provide  the  electrical 
characteristics  of  basic  electronic  components  such  os 
resistors,  capacitors,  and  transistors.  The  elements  ore 
interconnected  and  encapsulated  to  form  Micromodules. 


Also  available  at  your  local  RCA  Semiconductor  Distributor 


RADIO  CORPORATION  OF  AMERICA 

Samleonductor  X  Materials  Division  Somerville,  M.  J. 


East:  744  Brood  Street,  Nework,  N.  J. 

HUmboldt  5-3900 

Northeast;  64  “A”  Street,  Needham  Heights  94,  Moss. 
Hlllcrest  4-7200 

East  Central:  714  New  Center  Bldg.,  Detroit  2,  Mich. 
TRinity  5-5600 

Central:  Suite  I  154,  Merchandise  Mart  Plozo 
Chicago,  III.,  WHiteholl  4-2900 
West:  6355  E.  Washington  Blvd. 

Los  Angeles,  Calif.,  RAymond  3-8361 
Gov’t:  224  N.  Wilkinson  St.,  Dayton,  Ohio 
BAIdwin  6-2366 

1625.‘‘K"  Street,  N.W.,  Washington,  D.C. 
District  7-1  260 
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Panel  Discussion 

[Continued  from  page  47) 
of  input  go  into  it.  Man,  unassisted, 
could  never  hope  to  accomplish  such 
a  task.  Today,  the  best  source  of  such 
assistance  comes  via  large  electronic 
data  systems  composed  of  data-sen- 
sory,  data-transmission,  data-process- 
ing,  and  data-display  elements.  Indi¬ 
vidually,  each  of  these  elements  con¬ 
stitutes  major  technological  efforts  so 
that  when  combined  and,  in  turn,  re¬ 
combined  with  other  related  similar 
elements,  the  magnitude  of  the  re¬ 
quirement  for  sound  R&I)  manage¬ 
ment  is  almost  beyond  comprehen¬ 
sion.  Let  us  take  very  simple  exam¬ 
ples  to  show  to  you  what  I  mean  and 
how  the  results  affect  military  opera¬ 
tional  philosophy. 

Figure  1  represents  a  factual  in¬ 
dustrial  situation  which  can  he  relat¬ 
ed  to  a  military  counterpart.  Here, 
we  purport  to  show  a  burlap  bag¬ 
making  corporation  composed  of  sev¬ 
eral  bag-making  plants.  Management 
has  decided  on  a  very  elementary 
form  of  mechanization  to  keep  track 
of  its  production.  At  each  individual 
worker’s  position,  an  operator  takes 
a  square  piece  of  burlap,  folds  it 
once,  sews  up  two  sides  and  drops  it 
down  a  chute  to  the  packing  room. 
Normally  the  floor  supervisor  would 
attempt  to  keep  track  of  production 
himself  and  subsequently  report  to 
the  plant  manager  who  in  turn  would 
report  to  the  corporate  management. 
Here,  however,  something  new"  has 
been  added.  As  the  finished  bag  goes 
down  the  chute  it  trips  a  small  lever 
which  activates  an  electronic  counter 
located  at  the  immediate  supervisor’s 
desk.  Th  is  simple  procedure  holds 
for  all  tliree  stations  and  the  summa¬ 
tion  of  these  can  very  obviously  be 
totaled  on  another  counter  at  a  high- 
er  level  of  organization.  This  imme¬ 
diately  relieves  the  supervisor  of  one 
task,  perhaps  his  only  one.  and  allow"s 
information  to  pass  to  the  next  higher 
level  of  management  for  immediate 
control  of  production.*  Assuming  pro¬ 
duction  to  be  the  major  managerial 
problem,  it  now  appears  that  the  man¬ 


ager  may  well  assign  three  supervis¬ 
ors  to  some  other  job. 

Let’s  now  overlay  this  principle  of 
operation  on  a  typical  military  or¬ 
ganizational  chart  (Figure  2l.  The 
simple  lever  and  counter  have  been 
replaced  by  a  reporting  and  control 
system  many  orders-of-rnagnitude 
more  complex  but  performing  the 
same  general  function.  Basically,  the 
system  consists  of  data  inputs,  proc¬ 
essing,  transmission  and  dis|)lav 
functions.  The  degree  of  each  of 
these  functions  will  of  course  varv 
with  the  level  of  organization  con¬ 
cerned  and  will  extend  from  squad¬ 
ron  level  to  the  Headquarters.  For¬ 
merly,  the  lower  echelons  were  the 
ordy  elements  having  sufficient  infor¬ 
mation  upon  which  to  make  certain 
decisions.  \ow’,  however,  this  same 
information  can  be  relayed  instanta¬ 
neously  to  higher  levels  for,  compari¬ 
son  and  over-all  decision  matcing.  The 
lower  levels  are  relegated  almost  to 
mere  housekeeping  functions  with 
tactics  and  employment  direction 
coming  from  above.  Here  again,  as 
in  the  industrial  example,  we  see  the 
level  of  detailed  management  going 
higher  and  higher  in  the  organiza¬ 
tion  through  the  employment  of  elec¬ 
tronic  data  svstems. 

(Here,  the  author  showed  an  electro¬ 
mechanical  display  system  which 
would  he  provided  at  Command  and 
Numbered  Air  Force  Headquarters. 
But,  due  to  security  considerations, 
he  did  not  give  a  detailed  explanation 
of  military  utilization  of  this  system. 
F urthermore,  he  said,  “/  strongly  sus¬ 
pect  that  its  utilization  will  change 
radically  as  its  versatility  and  per¬ 
formance  become  more  evident.’^) 

Let  us  now*  go  one  step  further  and 
look  at  possible  interactions  between 
a  number  of  similar  electronic  svs¬ 
tems  each  of  which  is  provided  to  ac¬ 
complish  a  particular  military  job. 
For  example,  we  have  individual  elec¬ 
tronic  data  systems  under  develop¬ 
ment  for  weather  forecasting,  air  traf¬ 
fic  control,  world-wide  communica¬ 
tions,  control  of  the  strategic  air  fleet, 
control  of  air  defense  operations,  etc. 


It  becomes  immediately  apparent  that 
these  individual  systems  would  not 
function  independently  but  that  each 
may  well  want  data  from  others  and 
must,  in  turn,  supply  data  to  otjiers. 
It  is  this  required  interconnection 
that  raises  the  most  significant  prob¬ 
lem  of  R&I)  management.  The  very 
nature  of  these  systems  is  such  that 
we  cannot  wait  until  they  are  devel¬ 
oped  and  then  j)rovide  the  required 
interconnections.  Basic  factors  such 
as  capacity,  data  rates,  bandwddths, 
to  name  but  a  few.  must  be  taken  in¬ 
to  consideration  at  the  very  outset  if 
we  are  to  he  successful  in  total  su|)er- 
sNstem  operation. 

Two  very  important  points  become 
apparent  immediately.  One,  the  mam¬ 
moth  complexity  of  such  systems  and 
two,  the  intimate  involvement  with 
command  decision.  I  here  is  a  very 
clear  relationship  between  these  two. 
particularly  the  effect  of  the  second 
on  the  first.  Associated  directly  there- 
with  is  the  requirement  for  a  philoso- 
phv  of  operation  which  must,  in  the 
end.  determine  the  degree  of  inter¬ 
connection.  Here  we  have  something 
of  another  “chicken  or  the  egg  ’  situa¬ 
tion.  I  should  like  to  emphasize  that 
the  importance  of  electronic  data  sys¬ 
tems  within  the  Air  Force  is  not  a 
transient  situation.  The  current  stat¬ 
us.  which  accounts  for  some  50%  of 
the  procurement  budget,  shows  no 
signs  of  diminishing:  so  that  action 
in  this  area  becomes  increasingly  ur¬ 
gent.  It  is  thus  easy  to  see  that  the 
problem  associated  with  the  manage¬ 
ment  of  research  and  development  of 
electronic  data  systems  is  one  requir¬ 
ing  no  “business  as  usual  ])roce- 
dures.  We  need  a  significant  educa¬ 
tional  program  and  organizational  ar¬ 
rangement  which  will  permit  an  or- 
derlv  interconnection  process. 

In  summary  may  I  again  state  that 
the  problems  inherent  in  the  manage¬ 
ment  of  electronic  data  systems  are 
not.  in  the  main,  within  the  system 
entities  themselves  but  lie  in  the  tech¬ 
nical  and  philosophical  interconnec¬ 
tion  of  all  such  systems  and  their  in¬ 
fluence  on  organizational  strategy. 


PANEL:  Optimum  Combination  of  Man  and  Machine  for 


SPEAKER:  Dr.  George  O. 

ANNKi)  SPACK  FLIGHT  will  de¬ 
mand  the  utmost  of  both  men  and 
machines.  Regardless  of  whether  the 
mission  of  the  space  flight  svstem  is 
concerned  with  reconnaissance,  ex¬ 
ploration.  offensive  or  defensive  capa- 
l)ility.  success  or  failure  will  depend 
largely  on  the  employment  of  men  and 
machines  in  space  and  on  the  earth. 

I  he  design  engineers  and  scientists. 


Maximum  Reliability  in  Space 

right,  Aero  Medical  Lab.,  Wright 

recognizing  the  importance  of  human 
factors  in  system  performance,  have 
been  hindered  by  a  lack  of  human 
factors  principles  that  are  applicable 
to  the  design  of  space  flight  systems. 
Much  the  same  need  has  appeared 
during  the  design  of  more  conven¬ 
tional  weapons  systems.  However,  the 
needs  for  space  flight  are  much  more 


Air  Development  C^enter 

critical  and  urgent. 

Complex  human  engineering  prob¬ 
lems  exist  in  every  phase  of  space 
flight  from  pre-launch  through  re¬ 
covery.  Perhaps  the  most  ‘dramatic 
problems  concern  the  space  flight 
vehicle  itself.  Kinematic  analysis  re¬ 
veals  the  critical  control  problems 
{Continued  on  page  64) 


SIGNAL.  SEPTEMBER.  1959 


49 


.  '  K 


l.  ,  •  »»-  V?ijK<  <•  '  '**'. 


Ppeoision 
T'l^a.ckin^ 
(  e  o  n  d  T^  k  e 
lonosplxei^e 


With  the  advent  of  more  powerful  and  longer 
range  missiles  traveling  at  much  higher  speeds  came  the 
need  for  a  new  tracking  system  .  .  .  one  with  precise 
•  stability  to  measure  the  velocity  and  position  of  guided 
missiles  in  the  regions  of  space  beyond  the  ionosphere. 
The  answer  was  the  UHF  UDOP  system.  UDOP  transmitters 

manufactured  by  Gates  are  now  it^  use  tracking  guided 
missiles  far  a^ve  the  surface  of  the  earth  with  exact  precision. 
V  ) 

In  addrtfbn  to  UDOP,  the  Army  Ballistics  Missile  Agency 
has  also  called  on  Gates  to  build  VHP  transmitters  for 
the  DOVAP  system.  Used  in  the  same  application  as  UDOP, 
but  at  altitudes  below  the  ionosphere.  Gates  DOVAP  transmitters 
are  in  operation  at  many  of  our  country's  missile  testing  sites. 

Your  inquiries  regarding  special  projects  for  the  military 
are  invited.  Let  Gates  demonstrate  its  ability  to  meet 
your  most  exacting  requirements  with  speed  and  accuracy. 
Contact  the  Gates  Government  Contract  Division  today. 


shown  below  is  the  Gates  M-5687  Radio  Frequency  Reference  System  (ODOP) 
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\V.  J.  BAIRD 

(]()l()}iel,  l\  S.  Ann\,  Ret. 
(fcncral  Manag’d'  Kditor 


poll  those  who  have  not  as  \el  received  niv  personal  letter  of  tlianks.  I  wisli 
to  take  this  opportunity  t<^express  rnv  irratitucle  and  profound  appreciation  to 
the  inanv  niernhers  of  AKIKA.  industrv  and  inilitarv  leaders,  business  associ¬ 
ates.  jiress  representatives  and  personal  friends  for  their  best  wishes  and  kind 
and  sincere  con^ratulatorv  messages  on  the  occasion  of  rnv  added  resjronsihility 
as  (/eneral  Manager  of  the  Association's  National  Head(|uarters. 

(Considering  the  months  ahead,  we  have  adopted  a  single  word  sloiran  at  head- 
(juarters.  which  is  service.  In  ibis  area  of  service  it  is  rnv  conviction  that  vve 
sliould  so  or«ianize  our  administrative,  editorial,  and  ojjerational  procedures  to 
insure  a  ntaximuin  economv.  throujrh  inodeniization,  flexibility  and  cooj)eratioii 
within  as  well  as  without  our  organizational  structure.  Our  successes  will  he 
measured  within  this  framework  of  the  policies  we  einplov  in  meetinjr  this 


challenge. 


During  the  past  several  weeks  we  have  been  busily  engaged  in  a  reorganiza¬ 
tion  plan  designed  to  achieve  this  objective.  We  are  not  reorganizing  just  for 
the  sake  of  reorganization  Ion  the  new  broom  sweeps  clean  adage),  nor  is  it 
our  intent  to  disrupt  the  lives  of  those  who  have  worked  loyally  and  faithfullv 
to  support  our  Association.  More  precisely  our  aim  is  to  achieve  the  full  co¬ 
operation  rather  than  the  disruption  of  our  staff  in  improv  ing  our  operational 
procedures.  Our  progression  must  parallel  and  keep  pace  with  our  dailv  work 
load  and  the  evervdav  business  at  hand.  This  takes  time.  We  are  making  rec¬ 
ognizable  progress  and  although  we  have  weeks  of  W4)rk  ahead,  our  final  results 
will  hear  fruit.  As  ev  idenced,  we  have  alreadv  saved  rnanv  man-hours  of  work 
since  end>arking  on  our  austeritv  jjrogiam.  During  the  period  of  our  reorgani¬ 
zation,  should  anv  mend)er  he  inconvenienced  in  any  way,  please  hear  with  us. 
hut  definitelv  inform  me  so  corrective  ste})s  can  he  taken  immediately. 

In  brief  we  are  concentrating  our  fire  in  order  to  provide  better  and  riiore 
recognizable  service  to  our  Regional  Vice  Presidents.  Chapter  Presidents,  sus¬ 
taining.  group  and  individual  members.  Since  the  ISth  Annual  (convention  we 
have  received  an  additional  Sustaining  (iroup  Membership  (we  now  have  two) 
and  five  new  Group  Memberships,  and  have  succeeded  in  bringing  back  into 
the  Association  four  companies  previouslv  affiliated  but  lost  for  one  reason  or 
another. 

finally,  we  cannot  emphasize  too  stronglv  the  importance  of  receiving  your 
recommendations  and  suggestions  for  the  betterment  of  the  Association.  In  fact 
we  invite  vour  coniinents  for  if\  this  wav  vou  will  assist  us  in  rendering  better 
serv  ice. 

I  nder  the  leadershij)  and  guidance  of  our  National  President  and  Executive 
(committee  (the  executive  agency  of  the  National  Directors),  plans  are  now 
under  consideration  which  indicate  a  steady  and  progressive  growth  potential. 
Every  ifidication  points  to  an  optimistic  outlook  for  the  year  ahead. 

As  an  example  of  our  forward-looking  strategy,  the  necessary  preliminary 
plans  for  next  vear's  (^mveiUion  are  alreadv  reaching  a  point  of  finality.  W  ith- 
out  any  j)ublicitv  we  have  received  4  table  reservations  for  next  year  s  social 
events  which  will  be  held  on  luesdav.  Wednesday,  and  Fhursdav.  May  24.  25. 
2().  1960.  at  the  Sheraton-Park  Hotel.  Washington.  1).  (.. 
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1624  Eye  Street,  NW 
Washington  6,  D.  C. 

Phone:  EXeculive  3-3033 

OFFICERS 

President 

Benjamin  H.  Oliver,  Jr.* 

1st  Vice  President 

Rear  Adm.  Frank  Virden, 
USN* 

2nd  Vice  President 

Maj.  Gen,  Harold  W,  Grant, 
USAF* 

3rd  Vice  President 

Maj.  Gen.  R.  T.  Nelson,  USA* 
4th  Vice  President 
John  W,  Inwood 
5th  Vice  President 
Ben  S.  Gilmer 
General  Counsel 

Frank  W,  Wozencraft 
General  Manager 
W.  J.  Baird 
Secretary 

Julia  B.  Godfrey 
Treasurer 

W.  Earl  Trantham 
Immediate  Past  President 
Frederick  R,  Furih* 


DIRECTORS 

1960 

Francis  L.  Ankenbrandt 
Percy  G.  Black 
Theodore  S.  Gary 
John  J.  Ilanselman 
Charles  F,  Horne 
David  R.  Hull 
J.  Harry  LaBrum 
David  SarnoflT 

1961 

Harry  E.  Austin 
Roland  C.  Davies 
E.  K.  Foster 
Francis  H.  Lanahan 
Joseph  R.  Redman 
Robert  C.  Sprague 
W.  W.  Watts 
Frank  W,  Wozencraft 

1962 

George  W.  Bailey 
Theodore  L.  Bartlett 
Maj.  Gen.  Gordon  A.  Blake, 
USAF 

B.  S.  Gilmer 
Joseph  E.  Heinrich* 

John  R.  Howland* 

Fred  E.  Moran 
Donald  C.  Power 

1963 

Leonard  D.  Callahan 

Brig.  Gen.  A,  F.  Cassevant,  USA 

Walter  C.  Hasselhom 

Walter  P.  Marshall 

Henry  J.  McDonald 

A.  L.  Pachynski 

William  L.  Roberts 

Ellery  W,  Stone 

The  President,  the  immediate  Past 
President,  the  Vice  Presidents  and 
the  Counsel  are  ex-officio  members 
of  the  Board  of  Directors. 

*  Executive  Committee  Member. 


Directors  Meeting 

National  President  Benjamin  H. 
Oliver,  Jr.  has  announced  that  the 
first  meeting  of  the  Board  of  Direc¬ 
tors  will  take  place  September  17  in 
Washington,  D.  C.  Directors,  Re¬ 
gional  Vice  Presidents  and  National 
Headquarters  Officers  will  attend. 

A  budget  report  for  the  current 
Association  fiscal  year  will  be  pre¬ 
sented,  and  1960  Convention  ])lans 
will  be  discussed.  Also  on  the  agenda 
will  be  suggestions  of  methods  for 
increasing  individual  and  group  mem¬ 
berships  and  discussion  on  the  ad¬ 
visability  of  setting  up  Allied  life 
memberships. 

A  complete  report  of  the  actions 
taken  at  the  meeting  will  be  carried 
in  a  future  issue  of  Signal. 

Ham  Directory  Supplement 

Listing  call  letters  for  Arizona  and 
California,  a  six-page  supplement  to 
the  AFCEA  Ham  Directory  is  now 
available.  Copies  may  l)e  obtained 
from  Ray  Meyers,  AFCF7\  Regional 
Vice  President,  717  Anderson  W  ay, 
San  Gabriel,  Calif. 

New  York  Telephone  New 
Sustaining  Member 

The  New  York  Telephone  Company 
recently  has  transferred  from  group 
membership  in  AFCEA  to  sustain¬ 
ing  membership.  The  company  has 
named  the  following  to  full  mem¬ 
bership  in  the  Association:  B.  H.  Oli¬ 
ver,  Jr.,  Vice  President  for  Upstate 
New  York  and  National  President, 
AFCEA;  R.  M.  Burke,  A.  J.  Carev, 
J.  J.  Collins,  S.  W.  Cooper,  H.  \V. 
DeW  itt,  J.  E.  Drum,  P.  O.  (mnsalus, 
A.  S.  Mavo,  A.  L.  Rumsev,  N.  A. 
Warner,  and  K.  J.  W^halen,  Assistant 
Vice  Presidents;  G.  J.  Carmichael, 
J.  E.  Clark,  J.  1).  deButts,  E.  G.  (mil¬ 
let,  M.  A.  Mace.  E.  M.  Pastore.  R.  W  . 
Scofield,  and  J.  F].  W  ilson.  General 
Managers;  J.  J.  Murphy  and  A.  M. 
Rouse,  (General  Coml.  Managers; 
W^  T.  Carter,  General  Mil.  (]omm. 
Supervisor;  H.  R.  Bang,  J.  J.  Mc- 
Geeney.  General  Plant  Managers; 
R.  F^  OTVay,  (General  Sales  Mana¬ 
ger;  B.  H.  Nelson,  J.  I).  Furman, 
(/eneral  Traffic  Managers;  (L  W. 
(ietz.  Division  Traffic  Supt.:  A.  P. 
Harnmel,  1).  F*.  Fullerton.  Chief  Fhi- 
gineers;  T.  Brown,  IV,  Special  Serv¬ 
ices  Super\is()r. 


McCoy  Electronics  Company 

McCoy  Electronics  Company,  a 
manufacturing  firm  located  in  Mount 
Hollv  Springs,  Pa.,  is  a  new  grouj) 
member. 

Company  representatives  in  AFCEA 
are:  L.  W^.  McCoy,  President;  (].  K. 
Bistline.  Jr.,  Chief  Engineer;  J.  E. 
Stine,  Engineer;  FL  P.  Boise,  Filter 
Engineer;  D.  B.  Jacoby,  Sales  Man¬ 
ager;  F.  M.  Clepper,  Fmgineer;  R.  1). 
Pompeo.  Engineer;  R.  E.  Clark,  Fhi- 
gineer;  1).  E.  Kutz,  Secretary  and 
Plant  Superintendent;  S.  I'hayer, 
Oystal  Fhigineer. 

C.an  you  answer  these  questions 
affirmatively?  Have  you  moved 
recently?  Are  you  planning  to 
move  soon?  Did  you  notify 
AFCEA  of  your  new  address?  If 
you  can,  read  no  further.  How¬ 
ever,  if  you  have  moved  or  are 
planning  to  move  soon  and  have 
not  sent  your  change  of  address 
to  us,  please  do  so.  Send  your 
notice  to: 

AFCEA 

1624  Eye  Street,  N.W. 

Washington  6,  D.  C. 

Ill  Memoriam 

Rear  Admiral  William  B.  Ammon. 
USN,  Deputy  Commandant,  National 
War  College  ami  a  former  national 
officer  of  AF'CF7\.  died  on  August  16. 

A  graduate  of  the  IJ.  'S_Naval  Acad¬ 
emy.  class  of  1923.  Admiral  Ammon 
dev<»ted  a  large  part  of  his  career  to 
naval  communications.  In  1952,  he  be¬ 
came  a  vice  president  and  national  di¬ 
rector  of  AF'CF'A  wlien  he  was  named 
Director.  Naval  Communications.  He 
resigned  his  official  position  with  the 
Association  in  1955  to  assume  command 
of  Battleship  Division  2  in  the  Atlantic 
Fleet. 

Dr.  Russell  H.  Varian,  Cliairman  of 
the  B(»ard  of  Varian  Associates,  Palo 
Alto.  (California,  died  July  28  of  a  heart 
attack. 

A  graduate  of  Stanford  University, 
Dr.  Varian  attained  distinction  as  a 
scientist  in  1939  when  he  and  his  broth¬ 
er  Sigurd  invented  the  klystron,  the  de¬ 
vice  which  led  to  the  development  ol 
tdfective  radar. 

In  1948.  Dr.  Varian,  Sigurd,  and  four 
others  founded  Varian  Associates.  1'he 
firm,  devoted  to  research  and  manufac¬ 
turing  in  sjiecialized  fields  of  electron¬ 
ics  and  applied  pliysics  has  grown  from 
six  employees  to  more  than  2.7()(), 
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NEW  MEMBERS 

Listed  below  are  new  members  of  the  AFCEA  who  have  joined 
during  the  month  of  July.  Members  are  listed  under  the  Chapter  leith 
affiliated.  The  Aup^ust  listing  will  appear  in  the  ()etof)er  issue. 


Arizona 

J.  H.  Arniitage 
Carl  N.  Shipman 

Atlanta 

C.  V.  Schuster 
Hubert  H.  Stone 
William  L.  Guyton 
W'illiam  K.  Cory 
David  J.  Morrisey 

Augusta-Fort  Gordon 

Capt.  Thomas  J.  Gwin 
Pvt.  Warner  E.  Eskew 
Sgt.  Billy  H.  Shelton 
William  H.  Connell 
Emmett  B.  Selman 
CWO  Ered  L.  Haskell 
Capt.  James  T.  Langston 
M-Sgt.  W'illiam  B.  Britten 
M-Sgt.  Martin  Murphy 
Sgt.  Olin  D.  Cromer 
M-Sgt.  John  D.  Mc(^)llum,  Jr. 
M-Sgt.  Edsel  H.  Elanders 
Capt.  John  C.  Lester,  Jr. 
Capt.  James  E.  Blake 
Capt.  Richard  P.  Grey 
1st  Lt.  Jerry  C.  Shaufelherger 
CW^O-2  John  H.  Closterman 
Col.  Tlumias  J.  Trainor 

Baltimore 

Lt.  Cdr.  Albert  J.  W.  Novak 

Boston 

Leon  Eernandez 
E.  Kent  Allen 
Lloyd  E.  Lyons 
Clinton  E.  Roche 
John  H.  Newitt 
Bert  H.  Si  nclair 

Chicago 

Scott  Kingwill.  Jr. 

J.  B.  Gable 

Detroit 

IL  Behmlander 

Fort  Monmonth 

Ernest  E.  Powers 
Louis  J.  Glatz 
(L  Truman  Reeves 
Lt.  ('ol.  Louis  (L  Tauser 

Gulf  Coast 

Maj.  William  P.  Bourland 
Alexander  Beebe 
.V2C  Paul  L.-Volo^-ky 
T-Sgt.  James  J.  Robinson 
S-Sijt.  James  B.  Zell 
S-Sgt.  Billy  1).  Murphy 
Al-.Sgt.  Oscar  W  .  \\  estnian 


Kansas  City 

Joseph  D.  Papin 
John  Brown 
Dale  S.  Samuelson 
(dyde  H.  Schryver 

London 

Alexander  V.  IVnton 
Capt.  Arthur  E.  Da\is 
Donald  MacPhail 
J.  L.  Irvin 
Wilfred  M.  D(Kld 
Col.  Ronald  (L  Miller 

Louisiana 

Allen  J.  Belander 

Montgomery 

Maj.  k'dward  D.  Walker 
Johnson  J.  Nichols 
(.‘apt.  John  C.  Jones 

ISeiv  York 

H.  E.  Steen 
Lillian  Petranek 
Thomas  W .  Redston 
Marvin  R.  Munk 
J.  Allen  Mitchell 
Emil  E.  Jachmann 
(ieorge  W  .  Chane 
Everett  E.  Pinkney 
Sanford  A.  W(df 
Jules  Cardon 
Joseph  Eitzgerald 
Paul  Hansel 
Joseph  Statsiner 
k^dward  Ryan 
Walter  ("ampbell 
Erank  Tressa 

Lt.  (]ol.  (diaries  L.  Sperstein 
William  B.  Asburv 
Erank  J.  Kocsis.  Jr. 

Harold  1.  Danziger 

ISorth  Carolina 

Lt.  (ieorge  1).  Livingston,  Jr. 
(diaries  A.  Jolley.  Jr. 

IStprth  Texas 

Bichard  1..  Luthans 
(’ul\  (*r  (].  (Forsuch 

Paris 

Arthur  J.  Scliwartz 
.lean  ^  .  LeRoy 
Gordon  A.  .'^tucker 

Philadelphia 

L.  W  .  McCoy 
('•eorge  K.  Bislline.  Jr. 

Janies  E.  Stine 
Edward  P.  Boise 
Da^id  B.  Jacobv 


Erederick  M.  (depper 
Ronald  D.  Pompe<j 
Russell  E.  (dark 
Donald  E.  Kutz 
!*'herwood  Thaver 
S.  1.  Sherr 
Harry  W.  Kenny 
Walter  E.  Bell.  Jr. 
Edgar  M.  (dns«m 

Pittsburgh 

Joe  S.  Hitt 
Kennetli  (i.  J<»hnson 

Rocky  Mountain 

James  F.  Edwards 

Rome  (Italy) 

Bruno  Alherto 
Lucio  Maiello 
Pascpiale  Tattoli 
Elena  Rota 
Luigi  Ruggiero 
(jiovanni  Albarella 
Sergio  Tosca 
Enzo  Tavolato 
(Fennaro  Santoniauro 
(iiuseppe  Giardiria 
Alberto  Turco 
(iiuseppi  Foddis 
Edoardo  Earelht 
Eugenie  Manno 
Carlo  Montanari 
Edoardo  Ghiglione 
(»uido  Ceredi 
Luigi  Pivano 
(iiampaolo  \  accari 
Ernani  Nordio 
Antonio  ('.  Barcelloni 
Mario  Tiribello 
Manfredo  (iiannini 
(dovanni  Oglietti 
Augusto  .Sartorio 
C'arlo  E.  (ralimberti 
Angelo  (d)sta 

Rome-l  tica 

Robert  C.  Smith 

San  Diego 

\  .  M.  Abbs 
Jhoinas  W.  Wilcox 

San  F rancisc(} 

Duncan  A.  Scott 
J.  1).  Robhen 
W  .  1).  Leonard 
Arthur  N.  (dark 
Kenneth  T.  Larkin 
Trank  Mansur 

San  Juan 

2nd  Lt.  David  S.  Kyle 
.'s-Sgt.  Clifford  Whitmore 
Ren ja mill  Sierra 
Hariey  J.  lliggons 


the  Association 
which  they  are 


Miguel  (Cabrera 
Hunter  L.  Cronin 
Donald  A.  Dumond 

Santa  Barbara 

Stanley  D.  Crane 
Allen  D.  Steward 
Janies  L.  Holmes 

Southern  California 

T.  B.  Bissett 
Peter  Schulz 
T.  M.  O’Donnell 
N.  W.  Graybill 
.Stephen  J.  Jatras 
C.  E.  Thomas 
Albert  D.  Grana 
(ieorge  L.  Kelly 
Lawrence  A.  Whitcomb 
E.  A.  Randolph 
Lowell  B.  Martin 
Erank  B.  Lemmons 
Delevan  E.  Wolters 
John  A.  Best 

Tinker-Oklahoma  City 

Roy  bd  Webb 
Joseph  Staszak 
Perry  H.  Cain 
Hal  L.  Benson 

T  okyo 

Cdr.  Janies  B.  Burton 
Lt.  (jg.)  Arthur  G.  Hendrix 
Lt.  Andrew  N.  Clark. 

W  ashingt on 

Adm.  Fritz  Gleini 
Lt.  Col.  Willis  G.  Boyd 
Col.  Leland  H.  Stanford 
Brig.  (ien.  Monro  MacCloskey 

C.  W.  Featherstone 
Walter  G.  Bain 
Henry  1.  Metz 

K.  A.  (d)uld 

D.  A.  Johnson 
T.  Pd  W  ilson 

Col.  Frank  T.  Ostenberg 
(difford  P.  Burton 
Murray  (,).  Smith 

JSew  members  without 
chapter  affiliation 

Lloyd  Bender.  Gabon.  Ohio 
H.  C.  Ryon.  (ialion.  Ohio 
R.  T.  (Campbell,  Gabon.  Ohio 
J.  (d  Pdms.  Cincinnati.  Ohio 

E.  J.  Hopley.  (dncinnati.  Ohio 
Howard  J.  (Godfrey,  Platts¬ 
burgh,  Nd  A . 

(do  Coston.  Houston,  Texas 
R.  (irua.  Hartford,  Conn. 

Wd  Descault.  Hartford.  Conn^ 
Roliert  P.  (ireene.  (diar- 
lottesville,  A’^a. 
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ROTC  AWARDS-1959 


The  issoeietion  takes  i^reat  pleasure  in  announein<^  the  names  of  the  n  inners  of 
the  trrned  Forees  Communications  and  Electronies  Assoeiation  Cold  Med(d  Honor 
Awards.  These  medals  are  aivarded  annually  to  outstanding  senior  Army  R()T(.. 
\ary  ROTC.  and  Air  Force  ROTC  students  majoring  in  Electrical  Engineering.  Se¬ 
lection  is  made  by  the  Military  Staff  and  the  Dean  of  Engineering  of  the  respect  ire 
unirersity  or  college.  Some  of  the  criteria  for  selection  include  proficiency  in  edu¬ 
cation  and  leadership,  moral  character,  and  participation  in  recognized  campus  ae- 
tirities — all  to  a  high  degree. 

In  addition  to  the  Gold  Medal,  the  award  includes  a  cert i f cate,  a  yeaFs  mem¬ 
bership  in  AFCE  I.  and  a  subscription  to  SIG\  IF  Magazine,  the  official  journal 
of  the  Association, 


A.  &  M.  College  of  Texas 
Jon  l{.  Swail.  Army 
\\  illiani  W  .  Cnlhertli.  Air  t  on  r 
A.  &  T.  College  of  North  Carolina 
Krne««t  L.  Sanders.  Air  Force 
Alabama  Polytechnic  Institute 
Kmnieft  (),  Stewart.  Army 
(]arl  I).  .Shelley.  Air  Force 
K(d)ert  L.  .Savage,  Navy 
Arizona  State  University 
Mi(ha(d  1».  Allen.  Army 
J(din  F.  Wallace.  Air  For(e 

Bowdoin  College 

(George  j.  Jlashas.  Army 
Brigham  Young  University 

(^)iiitu‘e  M,  Hansen.  Jr..  Air  Force 
Bucknell  University 
John  (!.  Polliard.  Army 
California  State  Polytechnic  College 
David  K.  Heine.  Army 
Carnegie  Institute  of  Technology 
Ivan  K.  .Sutherland.  Army 
Karl  F.  Mandry.  Army  Ijr.) 

William  H.  Mapes.  HI.  Army  (s(>ph.) 
Case  Institue  of  Technology 
Donald  \.  Buyansky.  Air  Force 
Catholic  University  of  America 
Bohert  F.  F  nnkh(Mjs(*r.  Air  f^orce 
The  Citadel 

(ilenn  C.  (biddings.  Jr..  Hr  For(e 
City  College  of  New  York 
Alan  W'achtel.  Army 
Clarkson  College  of  Technology 
Gerald  M.  (daftie.  Army 
Clemson  Agricultural  College 
W  illiam  F.  McElrath.  Jr..  Army 
James  H.  Hill.  Jr..  Air  Forte 
Colorado  State  University 
W  ilhert  H.  Aldrich,  Army 
Fmil  Id  Olander.  Air  Force 
Columbia  University 
Jorome  Aforenoff,  Navy 
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Cornell  University 

William  (diiacktmhu^h.  Army 
Howard  B.  .Steverison.  Jr..  Hr  Forte 
Man  B.  Xewhou^e.  .^ary 

Dartmouth  College 
James  .S.  Picken.  Army 
Jack  AI.  Wells.  Air  Force 

Drexel  Institute  of  Technology 
Warren  J.  (iuy.  .Ir..  .Iran 

Duke  University 

William  .1.  .Steinmetz.  .Hr  Force 
Jack  F.  Bathmell.  Ar/ry 

Evansville  College 
John  S.  Fryer.  Air  Force 

Georgia  Institute  of  Technology 
Alilton  .S.  Hail.  Army 
Alichael  B.  Veal.  Hr  Force 
Bohert  \  .  .Soderholm.  \ai  y 

Grove  City  College 

Wesley  AI.  Kurow^ki.  Hr  Force 

Howard  Ui^iversity 
James  A.  Doles,  trmy 
John  (d  Wynn.  Air  Force 

Illinois  Institute  of  Technology 
Philip  H.  Bock.  \aiy 
Iowa  State  College  of  A&MA 
Alarvin  C.  WOodhll.  Army 
(iiaylord  M.  Fllerman.  Air  Force 
The  Johns  Hopkins  University 
.1.  Alichael  .St.  Clair.  Army 
Kansas  State  University 
(ieorge  B.  .Serpan.  Army 
Donald  F.  Howfdl.  Hr  Force 
Lafayette  College 

Pas(juale  J.  Feraris,  .irmy 
Louisiana  Polytechnic  Institute 
Wade  A.  .Scott.  Air  Force 
Louisiana  State  University 
John  W.  Perry.  Air  Force 
Lowell  Technological  Institute 
Bichard  .S.  Herman.  Hr  Fortt' 


Loyola  University  of  Los  Angeles 
I  homas  .1.  Bellarica.  .Hr  torct‘ 

Manhattan  College 

Anthony  J.  Am*lh>.  Air  Foret'  '■ 

Marquette  University 
Boger  F.  .Salava.  .trmy 
Donald  J.  .SifTerman.  \ary 

Massachusetts  Institute  of  Technology 
Fouis  AI.  Kra>ny.  .Irmy 
Herbert  A.  (hddman.  Hr  Fttrte 

Michigan  College  of  Mining  & 
Technology 

Peter  AI.  Bankin.  Army 
Theodore  A.  (irzelak.  .Hr  Fttrte 

Michigan  State  University 
Donald  G.  Barratt.  .'Irmy 
Bohert  .Swanson,  Air  Fortf 

Mississippi  State  University 
William  AA'.  'faylor.  Army 
James  AI.  A  oung.  Air  Ft>rce 

Missouri  School  of  Mines  and 
Metallurgy 

James  F.  KaulTman.  Irmy 
Montana  State  College 

Donald  ().  .lohnson.  Arm\ 

Frank  F.  Welker.  Air  Fttrte 

Newark  College  of  Engineering 
Anthony  A.  Bell.  .'Hr  Foret' 

New  York  University 

Harvey  AI.  Paskin.  Hr  Force 

North  Corolina  State  College  of  A&E 
Flwin  J.  Buchanan.  Jr.,  .Irmy 
Beginald  AI.  (.’ilvik.  Air  Force 

Northeastern  University 
Francis  (].  Kelcourse.  Army 
B(d)ert  1).  Bradshaw.  Army  (  jr.  I 
Howard  A\  .  Baker.  Irm  y  (  soph.  I 

Norwich  University 

Harold  F.  Feland.  /Irmy 
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Ohio  State  University 
Dale  \.  Leppert.  Army 
Ralph  R.  H  ofTrnan.  Air  Forcr 
Robert  L.  Sharp.  \aiy 

Ohio  University 

Gaif^e  R.  Paulsen.  Army 
Ronald  K.  Mead,  Air  Force 

Oklahoma  State  University 
Jaine.s  R.  (hudshy,  Army 
Robert  \V.  W  allace.  Air  Forcr 

Oregon  State  College 
M  ax  .!.  M  organ,  Army 
(iary  A.  Pearson.  Air  Forcr 

Pennsylvania  Military  College 

Oorge  E.  Holland.  Army 

Pennsylvania  State  University 
James  M.  Hepler.  Army 
R<d)ert  C.  L(»renzetti.  Air  Forcr 
John  R.  .Sopko,  Saiy 

Polytechnic  Institute  of  Brooklyn 

W  illiani  N.  Redisch.  Army 

Princeton  University 

John  l.emp.  Jr.,  Air  Force  S 

John  H.  Ringler.  AV/ry 

Purdue  University 

Barrett  .S.  Lloyd.  Army 
(]arl  .S.  Hinshaw,  Air  Forcr 
Weldon  (L  Annahle.  \(ny 

Rensselaer  Poljrtechnic  Institute 
.*^tephen  R,  judhme,  Army 
Philip  F'.  Matheson.  Air  Forcr 
(ieorge  A.  Nelson.  .\ary 

Rice  Institute 

Roderick  .S.  Heard.  Army 
.Stephen  P.  Kininons.  \(ijy 

Rose  Polytechnic  Institute 

Hugh  j.  O  Dofinell.  Army 

Rutgers  University 

Richard  (’.  Allen.  Army 
Prank  .S.  Vajda.  Air  Forcr 

Saint  Louis  University 

Robert  L.  Eigel.  Air  Forcr 

San  Jose  State  College 

Larry  L.  .Stahl.  Hr  Forcr 

Seattle  University 

P..  \  al  Warn(*r.  Army 

South  Dakota  School  of  Mines  and 

Technology 

(dark  N.  Kurtz.  Army 

South  Dakota  State  College  of  A&MA 
(iuy  P\  Rhoades.  Army 
Adolph  P'cjfar.  Air  Forcr 

Stanford  University 

'Fakizutni  Asakura.  Hr  Forcr 
Harry  M.  Hall.  Jr..  \(ny 

State  College  of  Washington 

janis  Ikstruins.  Army 

State  University  of  Iowa 
l)a\id  A.  M  onk.  Army 
Richard  Maurer.  Air  Forcr 

Syracuse  University 

W  illiam  Lawrensen.  Air  Force 

Tennessee  Polytechnic  Institute 

Jimmy  L.  Miller.  Army 

Texas  College  of  Arts  and  Industries 

Herbert  1).  Wells.  Army 

Texas  Western  College 

P.rnest  .S.  H«>lnH*s.  HI.  Army 


Tufts  University 

Richard  W  .  (diick.  Hr  Force 
Richard  J.  Kulpinski.  AV//y 

Tulane  University 
Sidney  P.  Will  iamson.  irmy 
Walter  K.  Jung.  A<//v 

Tuskegee  Institute 

Manuel  (a)hh.  Jr..  Hr  Force 

Union  College 

Rernard  Kazmierezak.  Hr  Forcr 

University  of  Akron 

Kenneth  H.  Thompson.  Army 
Thomas  Pd  Holdren.  Air  Force 

University  of  Alaska 

Howard  H.  Kuhns.  Jr.,  Army 

University  of  Arizona 
Don  Pd  Lovell.  Army 
John  H.  OTlara.  Air  Force 

University  of  Arkansas 

James  H.  Haynes.  Air  Forcr 

University  of  California  (Berkeley) 

(d»rdon  Pd  Morrow.  Army 

University  of  California  (L.  A.) 

Michael  A.  Kelly.  .Xaiy 

University  of  Cincinnati 
Dean  A.  (iodown.  Army 
Michael  H.  .Shirk.  Air  Force 

University  of  Colorado 
.lohn  P.  .Shepj»ard.  Army 
J*aul  L.  W  ilson.  .Xary 

University  of  Connecticut 
Daniel  J.  McCarthy,  Jr..  Army 
Ross  H.  Hutchinson.  Air  Force 

University  of  Dayton 

(d  Ronald  Knapp.  Army 

University  of  Delaware 

Pdlward  J.  Ralhack,  Army 

University  of  Detroit 

Donald  R.  Hicke.  Air  Force 

University  of  Florida 
Ronald  C.  Houts.  Army 
Donovan  1).  Ruell.  Air  Force 

University  of  Idaho 

(diaries  (].  Mitchell.  Army 
Carl  Pd  Hymas.  Air  Force 

University  of  Illinois 

Mark  M.  T  empleton.  .Irmy 
Darrell  L.  (Jieseking.  Air  For(r 
Pdlward  W.  Railey.  \(tiy 

University  of  Kansas 

(diaries  ^  agher.  Arm\ 

University  of  Kentucky 

Donald  L.  Ockernian.  Air  Fone 

University  of  Maine 

Arlyn  R.  Leach.  Army 

University  of  Maryland^ 

(ierald  L.  Pdiller.  Hr  Fone 

University  of  Massachusetts 
Leonard  1).  .Sacon.  Irmy 
David  B.  (dark.  Hr  Foret- 

Univer.sity  of  Miami 

.lohn  L.  Sakella.  Air  Foret- 

University  of  Michigan 

David  Pd  \tkinson.  \ary 

University  of  Minnesota 

Joseph  W’.  Pehoushek.  Air  Ftirce 
Dann<»  P.  Mah(»iu*v.  i\aiy 


University  of  Missouri 
Leonard  L.  PTiesz,  Army 
David  A.  Lee,  Air  Force 

University  of  Nebraska 

Donald  C.  (d)x.  Air  Force 

University  of  New  Hampshire 

John  1>.  Ramsey.  Air  Force 

University  of  North  Dakota 

PTancis  A.  Palm.  Air  Forcr 

University  of  Notre  Dame 
Paul  P\  Anderson.  Army 
Pdlward  Pd  Kness.  Air  Force 

University  of  Oklahoma 
.Steve  Pd  W  ixson,  Army 
Robert  J.  McGuire.  Air  Force 
Walter  R.  Henry.  Maiy 

University  of  Pennsylvania 

John  R.  Roberts,  iSavy 

University  of  Pittsburgh 
Willard  M.  Workman.  Army 
Michael  Waynik,  Air  Forcr 

University  of  Rhode  Island 

William  L.  Perrigno.  Jr..  Army 

University  of  Santa  Clara 

James  H.  Kerins.  Army 

University  of  South  Carolina 
John  R.  Tarsoly,  Air  Force 
Lawrence  R.  Adkins.  Jr..  Wtiy 

University  of  Tennessee 
James  A.  Roney,  Army 
William  Pd  Ring.  Air  Forcr 

University  of  Texas 

Kenneth  L.  Oehler.  Army 
Robert  L.  Orr.  Air  Force 
William  N.  Kocurek.  \d/r> 

University  of  Utah 

David  Pd  Rell.  \aiy 

University  of  Virginia 
William  T.  Rundick.  Army 
John  P.  Cline,  Air  Force 
Richard  R.  Rarhour.  \(ny 

University  of  Washington 
Donald  C.  Allyn.  Army 
Jerry  Pd  White.  Air  Forcr 
(ieorge  W.  Ringer.  \d/tv 

University  of  Wisconsin 
Charles  W  .  McClure.  At  my 
John  Pd  Anderson.  Air  Forcr 
Donald  W.  Johnson.  \r/rv 

University  of  Wyoming 
Lee  ().  Kaser.  Army 
Larry  N.  Hulhert.  Air  Fttrcr 

Vanderbilt  University 

(Clarence  Pd  Rryan.  \tny 

Villanova  University 

Joseph  1).  .Schneider.  \tny 

Virginia  Polytechnic  Institute 

W'illiam  L.  .Meusel.  Jr..  Hr  Force 

Washington  University 
Robert  A.  Pdlis.  Army 
Joel  A.  Fedder.  Air  Force 

West  Virginia  University 
James  R.  (d>e.  Jr..  Army 
Robert  R.  Summers.  Air  Force 

Worcester  Polytechnic  Institute 

Richard  N.  C»ustafson.  hmy 

Youngstown  University 

John  A.  VOjtko.  Ji..  Army 
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AFCEA  Group  Members 

Communicafions — Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications  and  Electronics  Association.  By  their 
membership  they  indicate  their  readiness  for  their  share  in  industry's  part  in  national  security. 

Sustaining  Members 

Cook  Electric  Co. — Transferred  from  Croup  Member  March  18,  19d9. 

New  York  Telephone  Co. —  I'ransferrc-d  from  Croup  Member  July  1,  1959  _ _ 


Acme-Danneman  Co.,  Inc. 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Aircraft  Radio  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
American  Telephone  A  Telegraph  Co., 
Long  Lines  Dept. 

Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Arnold  Engineering  Co. 

Atlas  Film  Corp. 

Atlas  Precision  Products  Co. 

Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co., 
Ltd. 

Autonetics,  Division  of  North  American 
Aviation,  Inc. 

Barry  Controls,  Inc. 

Beiser  Aviation  Corp. 

Bell  &  Gossett  Co. 

Bell  Telephone  Company  of  Pa. 

Bell  Telephone  Laboratories,  Inc. 
Bendix  Radio  Division,  Bendix  Avia¬ 
tion  Corp. 

Bliley  Electric  Co. 

Bomac  Laboratories,  Inc. 

British  Thomson-Houston  Co.,  Ltd. 
Bruno-New  York  Industries  Corp. 
Burroughs  Corp. 

California  Water  &  Telephone  Co. 
Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co. 
Cincinnati  &  Suburban  Bell  Tel.  Co. 
Colk*ns  Radio  Co. 

Columbia  Broadcasting  System,  Inc. 
Contraves  Italiana 

Convair,  Division  of  General  Dynamics 
Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Cornell-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Systems,  Inc. 

Crosley  Division- A vco  Mfg.  Corp. 
Designers  for  Industry,  Inc. 

Diamond  State  Telephone  Co. 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Allen  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 

Elgin  Metalformers  Corp. 

Fairchild  Camera  A  Instrument  Corp. 
Federal  Telephone  A  Radio  Corp. 
General  Analysis  Corp. 

General  Aniline  A  Film  Corp. 

I  General  Communication  Co. 

General  Electric  Co. 
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General  Electric  Co.,  Defense 
Systems  Dept. 

General  Telephone  A  Electronics  Corp. 
Gilfiiian  Bros.,  Co. 

Globe  Wireless,  Ltd. 

Gray  Manufacturing  Co. 

Hallamore  Electronics  Co. 

Haller,  Raymond  and  Brown,  Inc. 
Hallicrafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Laboratories,  Inc. 

Hogan  Laboratories,  Inc. 

William  F.  Hogan  Associates,  Inc. 
Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Indiana  Steel  A  Wire  Co. 

Institute  of  Radio  Engineers 
Instruments  for  Industry,  Inc. 
International  Business  Machines 
International  Resistance  Co> 
International  Telephone  A  Telegraph 
Corp. 

International  Telephone  A  Telegraph 
laboratories 

ITT  Federal  Division  of  International 
Telephone  A  Telegraph  Corp. 
Jacobsen  Manufacturing  Co. 

Jansky  A  Bailey,  Inc. 

Jerrold  Electronics  Corp. 

Kellogg  Switchboard  A  Supply  Co. 
Kleinschmidt  laboratories,  Inc. 

I>eich  Sales  Corp. 

T>enkurt  Electric  Co. 

Lewyt  Manufacturing  Corp. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Machlett  Laboratories,  Inc. 

Magrnavox  Co. 

Marconi's  Wireless  Telegraph  Co.  Ltd. 
Materiel  Telephonique  Co. 

McCoy  Electronics  Co. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  A  Tele¬ 
graph  Co. 

Mullard  Ltd. 

Muter  Co. 

National  Co.,  Inc. 

Nelson  Technical  Enterprises,  Inc. 
Nems-Clarke  Co.,  Div.  of  Vitro  Corp. 
of  America 

New  England  Tel.  A  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Electric  Co. 

Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Ck>. 

O’Keefe  A  Merritt  Co. 

Pacific  Mercury  Television  MiTg.  Corp. 
Pacific  Telephone  A  Telegraph  Co. 
Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers.  Inc. 
Phelps  Dodge  Copper  Products  C4>rp. 
Philco  Corp. 

Photographic  Society  of  America 
Plessey  Co.,  Ltd. 

Prodelin  Inc. 


Radiation,  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  Products  Div. 

Radio  Corporation  of  America, 

Defense  Electronic  Products 
RCA  Great  Britain,  Ltd. 

Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Kamo- Wooldridge,  Division  of 

Thompson  Ramo  Wooldridge  Inc. 
Raytheon  Co. 

Red  Bank  Division, 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Rocke  Internaiional  Corp. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Servo  Corporation  of  America 
Singer  Manufacturing  Co.,  The 
Military  Products  Division 
Smith-Corona  Marchant  Inc., 

Research  and  Development  Division 
Society  of  Motion  Picture  A  Television 
Engineers 

SoundScriber  Corp.,  The 
Southern  Bell  Telephone  A  Telegraph 
Co. 

Southern  New  England  Telephone  Co.  t 
Southwestern  Bell  Telephone  Co. 

Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Telephones  A  Cables,  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Corp. 

Stoddart  Aircraft  Radio  Co. 
Stromberg-Carlson  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products,  Inc. 
Technical  Materiel  Corp.,  Tlie 
Tele-Dynamics,  Inc. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments,  Incorporated 
Times  Facsimile  Corp. 

T.M.C.  (Canada)  Ltd. 

Transitron  Electronic  Corp. 
Trans-Sonics,  Inc. 

Tung-Sol  Electric,  Inc. 

Union  Carbide  Corp. 

United  Telephone  Co. 

United  Transformer  Co. 

Van  Norman  Industries,  Inc., 
Electronics  Division 
Varian  Associates 
Waterman  Products  Co.,  Inc. 

Webcor,  Inc.,  Government  Division 
West  Coast  'Telephone  Co. 

Western  Electric  Co.,  Inc. 

Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Willard  Storage  Battery  Div., 

Electric  Storage  Battery  (k>. 

Wisconsin  Telephone  Co. 

Wollensak  Optical  (a>. 

Zenith  Radio  Corp. 
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90*n0"30«  Bendix  Radio  can  supply  equipment  to  check — automatically — the  immediate  readiness 
of  your  Weapons  System.  We  know  the  airborne  equipment  environment  and  are  old  hands  at  producinq 
test  equipment,  data  processinq  equipment,  automatic  circuitry,  and  easily  interpreted  displays.  Our  capa¬ 
bilities  in  automatic  checkout  equipment  extend  from  system  analysis  throuqh  field  support  and  on  into 
traininq  and  exercise  equipment  that  can  help  strenqthen  the  man-machine  links  in  your  Weapons  System. 
We  also  produce  checkout  equipment  for  in-production  testinq.  Ask  for  full  details  on  our  experience  and 
accomplishments  in  these  areas. 


Write  for  a  copy 

of  our  brochure  on  Weapons  Support. 


Bendix  Radio  Division 

GOVERNMENT  PRODUCTS  •  BALTIMORE  4,  MARYLAND 
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APCEA  CHAPTERS  AND  CHAPTER  OFFICERS 
REGIONAL  VICE  PRESIDENTS 


A«0foii  A: 
Region  B1: 


Region  B2: 


Rogion  C: 


R9gion  D: 


Region  f; 


Rogion  f: 


S.  D.  Montgomery,  AT&T  Co.,  32  Ave.  of  the  Americas,  New  York,  N.  Y.  New  England  States,  New  York,  New  Jersey, 
George  C.  Ruehl,  Jr.,  2118  St.  Paul  St.,  Baltimore  Md.  Delaware,  District  of  Columbia,  Maryland,  Eastern  Pennsyh 
rania  and  Virginia, 

Paul  H.  Clark,  Radio  Corporation  of  America,  224  N.  Wilkinson  St.,  Dayton,  Ohio.  Kentucky,  Ohio,  West  Virginia  and 
Western  Pennsylvania, 

W.  K.  Mosley,  Southern  Bell  T&T  Co.,  Hurt  Bldg.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts — 
from  North  Carolina  fo  Louisiana  including  Tennessee, 

Maj.  Gen.  Harry  Reichelderfer,  USA  (Ret.),  Southwest  Research  Institute,  8500  Culebra  Rd.,  San  Antonio,  Tex.  New  Mexico, 
Texas,  Oklahoma,  Arkonsot. 

Walter  H.  Pagenkopf,  Teletype  Corp.,  5555  Touhy  Ave.,  Skokie,  III.  Michigan,  Indiana,  Illinois,  Wisconsin,  M/nne- 
sota,  Iowa,  Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado. 

Ray  E.  Meyers,  717  Anderson  Way,  San  Gabriel,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho,  Oregon,  Mon¬ 
tana  and  Washington, 


CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ARIZONA:  Pres.— Lt.  Col.  Wm.  M.  Coey- 
man,  40I5A  Grierson,  R.  Huachuca,  Ariz. 
Sec. — Samuel  M.  Dyer,  P.O.  Box  2758,  R. 
Huachuca. 


ATLANTA:  Pres.— A.  E.  Arnold,  Western 
Union,  48  Marietta  St.,  N.W.,  Atlanta,  Ga. 
Sec. — A.  M.  Wilson,  Southern  Bell  T&T 
Co.,  51  Ivy  Street,  N.E. 


LONDON:  Pres. — Col.  Joseph  A.  Plihal, 
Hqs.  Third  Air  Force  (30CE),  APO  125, 
N.  Y.,  N.  Y.  Sec.  Lt.  Col.  Richard  F. 
Amann,  3rd  Comm.  Group,  APO  125, 
N.  Y.,  N.  Y. 


SACRAMENTO:  Sec. — Capt.  Robert  Me* 
Morrow,  951  La  Sierra  Drive. 


AUGUST A-EORT  GORDON:  Pres.  — Col. 
Robert  R.  Creighton,  Hq.  USA  SESCS,  R. 
Gordon,  Ga.  Sec. — Lt.  Col.  Ollie  J.  Allen, 
USASTC,  R.  Gordon. 


LOUISIANA:  Pres.— William  A.  Gillentine, 
Southern  Bell  T&T  Co.,  3300  Gravier  St., 
New  Orleans,  La.  Sec. — A.  Bruce  Hay, 
Southern  Bell  Tel.  &  Tel.  Co.,  520  Baronne 
St.,  New  Orleans. 


SAN  DIEGO:  Pres. — Cmdr.  Samuel  Freed* 
man,  Chemalloy  Electronics  Corp.,  Gilles¬ 
pie  Airport,  Santee,  Calif. 

SAN  FRANCISCO:  Pres.— J.  T.  Chatterton, 
Mackay  Radio  &  Tel.  Co.,  350  Mission  St., 
San  Francisco,  Cal.  Sec. — Carroll  V.  N. 
Steffen,  Pacific  T&T  Co.,  74  New  Mont¬ 
gomery  St.,  S.  F. 


BALTIMORE:  Pres. — J.  Walter  Colvin,  Ben- 
dix  Radio  Div.,  Towson,  Md.  Sec. — Ray 
Moore,  Hoover  Electronics  Co.,  Timonium, 
Md. 


MONTGOMERY:  Pres.— Lt.  Col.  Herbert 
Herman,  Air  Command  &  Staff  College, 
Maxwell  AFB,  Ala.  Sec. — Luther  L.  Hall, 
703  Belvedere  Drive,  Montgomery,  Ala. 


BOSTON:  Pres.  —  Col.  Sidney  S.  Davis, 
PMST,  Northeastern  University,  Boston, 
Mass.  Sec. —  William  Melanson,  Cam¬ 
bridge  Thermionics  Corp.,  447  Concord 
Ave.,  Cambridge. 


NEW  YORK:  Pres.— Henry  R.  Bang,  New 
York  Telephone  Co.,  140  West  St.,  New 
York  7,  N.  Y.  Sec. — Thomas  Brown  IV,  New 
York  Telephone  Co.,  Rm.  2011,  140  West 
St.,  New  York  7,  N.  Y. 


SAN  JUAN:  Pres. — Cdr.  Harry  C.  Rodin, 
USN,  1 0th  Naval  District,  U.  S.  Naval  Sta., 
San  Juan,  P.  R.  Sec. — Albert  R.  Crumley, 
Crumley  Radio  Corp.,  Box  10073,  Caparra 
Heights,  San  Juan,  P.  R.  • 


CENTRAL  FLORIDA:  Sec.— Russell  R.  Ran- 
dell,  208  So.  Manhattan  Ave.,  Tampa,  Fla. 


NORTH  CAROLINA:  Pres.— Col.  Ray  Bag- 
ley,  1st  Log.  Cmd,  Fort  Bragg,  N.  C.  Sec. 
— John  C.  Coley,  Carolina  T&T  Co.,  517 
Hay  St.,  Fayetteville. 


SANTA  BARBARA:  Pres. — RAdm.  Clarence 
C.  Ray,  63  Manzanita  Lane,  Star  Route, 
Santa  Barbara,  Cal.  Sec. — Walter  W. 
Montgomery,  Raytheon  Co.,  P.  O.  Box  636, 
Santa  Barbara. 


CHICAGO:  Pres. — William  L.  McGuire, 
Automatic  Electric  Co.,  Box  35,  Northlake, 
III.  Sec. — Sandford  Levey,  Allied  Radio 
Corp.,  100  N.  Western  Ave.,  Chicago,  III. 


SCOTT-ST.  LOUIS:  Pres.  —  Col.  George  A. 
Zahn,  Hq.  AACS,  DCS/COMM,  Scott 
AFB,  III.  Sec.  —  Allan  L.  Eisenmayer,  P.O. 
Box  456,  Trenton,  III. 


NORTH  TEXAS:  Pres. — Thomas  F.  Byrnes, 
AT&T  Co.,  212  No.  St.  Paul  St.,  Dallas. 
Sec. — Robert  J.  Novak,  AT&T  Co.,  212  No. 
St.  Paul  St.,  Dallas. 


DAYTON -WRIGHT:  Pros. —  William  H. 
Shade,  General  Mills,  Inc.,  2600  Far  Hills 
Bldg.,  Dayton.  Sec.— Cecil  Hill,  General 
Electric  Co.,  333  W.  1st  St.,  Dayton. 


DECATUR:  Pres.— Lt.  Col.  Robert  A.  Starr, 
Decatur  Signal  Depot,  Decatur,  III.  Sec. — 
Edward  J.  Maloney,  60  Northland  Dr., 
Decatur,  III. 


NORTHEASTERN  UNIVERSITY:  360 
Huntington  Ave.,  Boston  15,  Mass.  Div. 
A:  Pres. — Richard  Dwyer;  Div.  B;  Pres. — 
Harry  Giberson. 


FORT  MONMOUTH:  Pres.— Norman  K. 
Freeman,  84  Bay  Ave.,  Atlantic  Highlands, 
N.  J.  Sec. — Harry  C.  Ross,  Box  249,  Hill¬ 
side  Rd.,  Atlantic  Highlands,  N.  J. 

FRANKFURT:  Treas.— Ralph  L.  Prokop, 
USA  Procurement  Center,  APO  757,  N.  Y. 

GULF  COAST:  Pres.— Lt.  Col.  Paul  C.  Kie¬ 
fer.  Keesler  Tech.  Trng.  Center,  Keesler 
AFB,  Miss.  Sec. — Donald  H.  Presley,  South¬ 
ern  Bell  T&T  Co.,  Gulfport. 


NORTHWEST  FLORIDA:  Pres.— Sam  Love, 
Jr.,  Southern  Bell  T&T  Co.,  Pensacola,  Fla. 
Sec. — Lt.  Col.  Leroy  T.  Souders,  P.  O.  Box 
302,  Shalimar,  Fla. 


ORANGE:  Pres. — Maj.  Morris  Muse,  USAF, 
Hq.  Air  Rescue  Service,  Orlando  AFB, 
Fla.  Sec. — Lt.  Col.  James  A.  Trutter, 
Radiation  Inc.,  P.O.  Box  6904,  Orlando, 
Fla. 


GREATER  DETROIT:  Pres.— Maj.  Carl  L. 
LIsbeth,  C&E  Staff,  Hq.  30th  Air  Div., 
Belleville,  Mich.  Sec. — J.  R.  Saxton,  Mich¬ 
igan  Bell  Telephone  Co.,  305  Michigan 
Ave.,  Detroit. 


PARIS:  Pres. — Rear  Adm.  Henry  C.  Bruton, 
Hq.  US  EUCOM,  C-E,  APO  128,  New 
York.  Sec. — Lt.  Col.  Philip  H.  McCorkle, 
Hq.  US  EUCOM,  Comm-Elect.,  APO  128, 
New  York. 


HAWAII:  Pres. — Robert  Lowrey,  Hawaiian 
Telephone  Co.,  Box  2200,  Honolulu,  T.  H. 
Sec. — Francis  Medeiros,  Hawaiian  Tele¬ 
phone  Co.,  1130  Alakea  Street,  Honolulu, 
T.  H. 


PHILADELPHIA:  Pres.  — Frank  D.  Lang- 
stroth,  Phileo  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia,  Pa.  Sec.  —  Conrad 
Young,  Phileo  Corp.,  4700  Wissahickon 
Ave.,  Philadelphia. 

PHILIPPINE:  Pres.— Lt.  Col.  Sidney  A. 
Goldman,  I96l$t  AACS  Sqdn,  APO  74, 
S.  F. 


KANSAS  CITY:  Pres.— William  E.  Fisher, 
SW  Bell  Tel  Co.,  324  E.  Ilth  St.,  Kansas 
City,  Mo.  Sec. — Charles  E.  Sevier,  SW 
Bell  Tel  Co.,  324  E.  Ilth  St.,  Kansas  City. 
KOREAN:  Sec.— William  L.  Wardell,  OEC, 
RD-CD,  APO  301,  S.  F. 


PITTSBURGH:  Pres.  — Robert  C.  Ridley, 
Copperweld  Steel  Co.,  Glassport,  Pa.  Sec. 
— H.  W.  Shepard,  Jr.,  625  Stanwix  St.,  Pgh. 


SEATTLE:  Pres.— Cdr.  Leo  J.  Larkin,  Naval 
Communications  Station  Seattle,  Seattle 
99,  Wash.  Sec. — J.  Alan  Duncan,  6836 
29th  Ave.,  N.  E.,  Seattle  15,  Wash. 

SOUTH  CAROLINA:  Pres.— E.  D.  Bigger- 
staff,  Jr.,  Charleston  Naval  Shipyards, 
Charleston,  S.  C.  Sec. — Donald  D.  Harris, 
Southern  Bell  T&T  Co.,  Owen  Bldg.,  Co¬ 
lumbia,  S.  C. 

SOUTH  TEXAS’.  Pres. — Maj.  Gen.  Harry 
Reichelderfer,  Southwest  Research  Inst., 
8500  Culebra  Rd.,  San  Antonio.  Sec. — 
John  D.  Rainbolt,  Southwestern  Bell  Tel. 
Co.,  301  Broadway,  San  Antonio. 

SOUTHERN  CALIFORNIA:  Pres.- John 
W.  Inwood,  Western  Union,  745  So.  Flow¬ 
er  St.,  Los  Angeles.  Sec. — David  G.  Soer- 
gel.  North  American  Aviation,  Inc.,  9150 
E.  Imperial  Hwy,  Downey,  Cal. 

SOUTHERN  CONNECTICUT:  Pres.— John 
N.  Higgins,  KIP  Electronics  Corp.,  29  Hol¬ 
ly  PL,  Stamford,  Conn.  Sec. — J.  A.  Leo¬ 
pold,  Dictaphone  Corp.,  375  Howard  Ave., 
Bridgeport. 

SWITZERLAND:  Pres. — Capt.  Gerald  C. 
Gross,  USNR,  Inti.  Telecommunications 
Union,  Geneva.  Sec. — Robert  V.  Lindsey, 
Inti.  Telecommunications  Union,  Geneva. 
TINKER-OKLAHOMA  CITY:  Pres— Lt. 
Col.  George  L.  Timme,  Jr.,  GEEIA  Rgn., 
Tinker  AFB,  Okla.  Sec. — Maj.  John  L. 
Whyatt.  3rd  AACS  Sqdn.  (Mob),  Tinker 
AFB. 


ROCKY  MOUNTAIN:  Pres.— Col.  Howard 
S.  Gee,  Hqs.  ADC,  Ent  AFB,  Colo.  Sec. — 
Lt.  Col.  Michael  E.  Wardell,  Hqs  NORAD, 
Ent  AFB,  Colo. 


TOKYO:  Pres. — Capt.  Frank  A.  Dingfelder, 
Staff,  Cdr.  Naval  Forces  Japan,  FPO  S.  F., 
Cal.  Sec. — Cdr.  Harold  B.  Kirkham,  Nav¬ 
al  Comm.  Facility,  Navy  830,  Box  20,  FPO, 
S.  F. 


LEXINGTON:  Pres. — Raymond  Soard,  Jr., 
General  Tel.  Co.,  151  Walnut  St.,  Lexing¬ 
ton,  Ky.'  Sec. — Waddy  Neubauer,  201 
Romany  Rd.,  Lexington,  Ky. 


ROME-UTICA:  Pres. — Murray  Socolof,  811 
Bradford  Drive,  Rome,  N.  Y.  Sec. — Rob¬ 
ert  F.  Weil,  The  Paul  Revere,  Turin  Road, 
Rome,  N.  Y. 


WASHINGTON:  Pres. — A.  W.  Christopher, 
Sylvania  Electric,  734  15th  St.,  N.W., 
Washington,  D.  C.  Sec. — H.  R.  Hartsough, 
AT&T  Co.,  1001  Connecticut  Ave.,  N.W., 
Washington,  D.  C. 
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GOVERNMENT  &  INDUSTRIAL  DIVISION 

4700  WISSAHICKON  AVE.,  PHILADELPHIA  44,  PENNA. 


Why  Philco  has  been 
selected  to  modernize 
the  world’s  largest 
communications  system 


Just  a  wavelength  from  ANYWHERE 


AIRCOM  is  the  vast,  global  network  of  elec¬ 
tronic  communications  that  links  every  base, 
outpost  and  aircraft  of  the  U.  S.  Air  Force.  It 
is  the  world’s  most  extensive  integrated  com¬ 
munications  system. 

Recently  awarded  the  contract  to  modernize 
and  expand  AIRCOM,  Philco  was  selected  by 
the  Air  Force  for  its  proven  ability  in  systems 
management  and  its  extensive  experience  in 
global  communications. 

The  modernized  AIRCOM  System  will  uti¬ 
lize  advanced  techniques  in  both  point-to- 
point  and  air-to-ground  communications.  It 
will  provide  greater  traffic  capacity,  maximum 
reliability  and  complete  compatibility  of  all 
USAF  communications  equipment. 

In  the  world  of  advanced  electronics  ...  in 
communications,  data  processing,  missiles, 
satellites,  weapons  systems  and  radar  .  .  .  look 
ahead  and  you’ll  choose  Philco. 
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extensive  tour  of  its  Kaena  Point  track 
injl  station. 


Augusta — Fort  Cordon 

On  July  17,  iiie  Augusta-Fort  (Gordon 
chapter  held  its  summer  dinner-dance 
at  tiic^  Fort  Gordon  Officers  Open  Mess. 
The  affair  was  attended  hy  approxi¬ 
mately  100  memhers  and  guests. 


London 

The  I  .ondon  chapter  met  at  the  Co¬ 
lumbia  Cluh  Hotel  on  June  15  for  its 
annual  general  business  meeting  and 
election  of  officers  for  the  coming  year. 
After  the  election  and  dinner,  two  color 
films  on  missile  technology  were  shown 
to  the  members  and  their  guests. 

The  following  officers  were  elected 
for  the  1959-60  term:  president — Col. 
Joseph  A.  Plihal,  Hqs..  3rd  Air  Force 
(30CE),  APO  125,  N.Y.,  N.  Y.;  vice 
presidents — Maj.  C.  L.  Hachtel,  USA; 
Capt.  R.  Hav.  IISN:  Col.  A.  H.  Snider, 
USAF;  Cdr.  C.  G.  Mayer.  USNR:  Maj. 
W.  H.  Fritz,  US  A:  ass(>ciate  vice  presi¬ 
dents — Sir  Harold  Rishop,  HRC;  Henry 
(diisholm.  A.C.  Cosser,  Ltd.;  Maj.  Gen. 
F^ric  S.  Cole.  Director  of  Telecommuni- 
cati<ms.  The  War  Office.  London;  Henry 
G.  A.  Kay,  Benjamin  F'lectric  Co..  Lad.; 
Sir  Reginald  Payne-Gallwey,  BART; 
treasurer-Cdr.  R.  \V .  Hyde.  USN;  asso¬ 
ciate  treasurer — P.  1).  Canning.  The 
Plessey  Co.,  Ltd,;  secretary — Lt.  Col. 
Richard  F\  Arnann.  USAF’;  associate 
secretary — L.  T.  Hinton.  Standard  Tel. 
&  Cables,  Ltd. 

New  York 

The  Officers  Clid>  on  (Governors  Island 
was  the  scene  of  the  June  17  meeting 
which  provided  cocktails,  a  buffet  sup¬ 
per  and  dancing  until  11:00  p.m. 

North  Carolina 

An  informal  talk  on  the  organization, 
history  and  aims  of  AF’CF’A  by  Major 
(General  Ralph  T.  Nelson,  Chief  Signal 
Officer,  USA.  highlighted  the  June  15th 
dinner-meeting  of  the  North  Carolina 
chapter.  General  Nelson  spoke  before 
134  persons  in  the  Lafayette  Room  of 
the  F’ort  Bragg  Officers  Open  Mess. 


Chicago 

At  a  recent  meeting  of  the  chapter, 
the  following  officers  and  hoard  of 
directors  were  elected  for  1959-1960: 
])resident — William  L.  McGuire,  Vice 
President.  Automatic  Fdectric  Co.;  vice 
presidents — Arthur  J.  Schmitt,  Presi¬ 
dent.  Amphenol  Fdectronics  Corp.,  Car¬ 
rington  H.  Stone,  Carrington  H.  Stone, 
F^ngineers  &  Exfjorters.  James  Weldon, 
Mid-Western  Regional  Office,  U.  S. 
Army  Signal  Supply  Agency;  secre¬ 
tary-treasurer — Sanford  H.  Levey,  Vice 
I’resident,  Allied  Radio  Corporation; 
B(»ard  of  Directors — Col.  CarJ  Cup- 
haver.  Mid-Western  Regional  Office, 
U.  .S.  Army  Signal  Supply  Agency; 
W  alter  H.  F  linn,  General  Security  Mgr., 
Illinois  Bell  Telephone  Co.;  Raymond 
K.  Fried,  Feinberg  &  F'reid,  (General 
(^ounsel-Chicago  chapter);  Capt.  H.  J. 
Gf)ldherg,  USN,  Electronics  Supply 
Office;  Robert  F’.  Halligan.  Vice  Presi¬ 
dent.  Hallicrafters  Co.;  A.  P.  Lancaster. 
Vice  President,  Western  Fdectric  Co.: 
Thomas  J.  Lloyd,  Vice  President  Ad¬ 
miral  Corp.;  Col.  Albert  J.  Mandel- 
haurn.  Signal  Officer,  U.  S.  Fifth  Army; 
Henry  J.  McDonald.  Secretary  &  Gener¬ 
al  (iounsel.  Kellogg  Switchl)oard  Sup[)ly 
(]o.:  David  S.  McNally,  Vice  President, 
Klein>chmidt  Labs.  Inc.;  Walter  H. 
Pagenk(q)f.  Vice  President — Manufac- 


Augiista-Ft,  Gordon — Richard  B.  Sheri¬ 
dan,  North  Augusta  High  School  graduate, 
receives  AFCEA's  annual  Science  Senior 
Award  from  Col.  Robert  R.  Creighton,  Asst. 
Commandant  of  the  Army's  Southeastern 
Signal  School. 

The  Direct(»r  of  Sales  for  Paraplegics 
Mfg.  Co.  (PAMCO),  Harry  Bendtsen, 
Franklin  Park,  III.,  also  gave  a  short 
talk  on  how  handicapped  persons  em¬ 
ployed  hy  PAMCO  participate  in  the 
nation’s  missile  program. 

Rear  Admiral  F’.  P.  F’orrestel.  USN. 
Commandant  of  the  Ninth  Naval  Dis¬ 
trict,  was  guest  of  honor  at  the  meeting 
where  156  memhers  and  guests  were 
present.  The  session  concluded  with  a 
tour  through  the  newly  installed  Rapid 
Data  Transmission  System  and  the 
UMVAC  areas  in  F'.SO. 


Hawaii 

The  annual  election  dinner-meeting 
for  the  Hawaiian  chapter  was  held  on 
Mav  7.  The  following  officers  were 


Chicago — L  to  R:  H.  Flinn,  Illinois  Bell  Telephone  Co.,  Chicago;  RAdm.  £.  P.  Forrestel, 

Commandant  of  the  Ninth  Naval  District  and  guest  of  honor;  H.  J.  McDonald,  Sec.  and  Gen¬ 
eral  Counsel  for  Kellogg  Switchboard  and  Supply  Co.,  Chicago,  and  Capt.  F.  L.  Pinney,  USN, 
Deputy  Director  of  Special  Projects  Office,  Washington,  D.  C.,  and  guest  speaker. 

nominated  and  unanimously  elected: 
president  —  Robert  Lowrey,  Hawaiian 
Telephone  Co.;  first  vice  president — 
Brig.  Gen.  Stuart  S.  Hoff,  U.  S.  Army; 
second  vice  president  —  Capt.  Mann 
Hamm,  U.  S.  Navy;  third  vice  president 
— Col.  S.  A.  Mundell,  U.  S.  Air  F^'orce; 
Secretary — Francis  Medeiros,  Hawaiian 
Telephone  Co.;  treasurer — Della  Pen¬ 
nington.  U.  S.  Navy;  National  Council 
Rep. — ^Capt.  J.  F\  Dalton,  U.  S.  Navy. 

The  May  9  meeting  of  the  chapter, 
sponsored  hy  the  Air  Force,  included  a 
presentation  on  the  Air  Force  missile 
lirograrn  and  a  most  interesting  and 


ture.  teletype  i^orp.;  L.  \.  I^ereira, 
President,  L.  A.  Pereira  &  (^o.;  FNerett 
F.  Wagner,  Asst.  Vice  President,  Bell 
&  Howell;  W.  S.  Wheeler.  Vice  Presi¬ 
dent,  Motorola,  Inc.;  Col.  Donald  M. 
Wright,  Chief,  Chicago  Air  Procure¬ 
ment  District  USAF’. 

As  the  main  feature  of  the  June  25th 
meeting.  Captain  F’.  L.  Pinney,  Jr.. 
USN.  Deputy  Director  of  Special  Pro¬ 
jects  Office,  W^ashington,  D.  C.,  pre¬ 
sented  an  illustrated  lecture  and  movies 
on  the  planning,  development  and  op¬ 
eration  of  the  F'leet  Ballistic  Missile 
\\  eapon  System. 


Montgompry — President  of  the  Montgom¬ 
ery  chapter,  Lt.  Col.  Herbert  Herman,  Com¬ 
munications  &  Electronics  Doctrinal  Div.,  Air 
Command  and  Staff  College,  Maxwell  Air 
Force  Base  (left),  and  chapter  vice  president 
H.  B.  Lackey,  Asst.  Vice  President,  Southern 
Bell  Tel.  &  Tel.  Co.,  Birmingham  (right). 
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THE  STORY  BEHIND  THE  STORY 

of  Sperry  Electronic  Tube  Division 


r  Its 
and 
ear. 
olor 
own 


)rce 


WORDS  OR  PICTURES  are  beamed  cross  country  by 
microwave  relays  eliminating  wires  and  damage  from 
storms.  Western  Union  system  using  Sperry  microwave 
tubes  handles  up  to  2,000  messages  simultaneously. 


NAVY  CARRIER  PLANE  finds  “home”  by  flying  precise 
guidance  signals  powered  by  Sperry  microwave  tubes  in 
lACAN,  tactical  air  navigation  system.  (U.S.  Navy  photo.) 


FIERY  GASES  glow  as  Sperry  scientist  studies  magneto-hydrodynamic  characteristics  of  mol¬ 
ecules  subjected  to  high  current  discharge.  From  this  advanced  basic  plasma  research  will  come 
microwave  energy  much  more  powerful  than  is  now  available  and  will  perhaps  explain  the 
generation  of  microwaves  by  the  sun  and  other  galactic  bodies. 


Developing  The  Power  to  Explore  The  Unknown 

From  harnessing  signals  that  control  missiles  in  flight  and  guide  pilots 
to  safe  landings  will  come  greater  knowledge  of  outer  space. 


standing  of  outer  space. 

If  you  are  interested  in  microwave 
tubes  for  any  purpose,  write  Sperry  Elec¬ 
tronic  Tube  Division,  Sperry  Rand 
Corporation  at  either  of  its  two  modern 
plants  —  in  Great  Neck,  New  York  and 
in  Gainesville.  Florida. 


that  returning  signals  form  distinct 
images  on  the  radarscope.  Communica¬ 
tions,  national  defense,  entertainment 
—  even  food  preservation  —  all  have 
benefited  from  the  ability  to  create  and 
control  this  new  power. 

Radio  astronomy  -  another  new  sci¬ 
ence-now  reveals  that  the  sun  and  other 
galactic  bodies  generate  microwave 
energy— and  probably  have  done  so  since 
the  formation  of  the  universe.  Sperry  s 
research  of  this  solar  microwave  energy 
may  permit  radically  new  types  of  gener¬ 
ators  which  will  lead  to  a  better  under¬ 


Twenty  yciH  ago  a  group  of  Sperry  engi¬ 
neers  began  development  of  odd-looking 
devices  to  generate  microwave  energy. 
In  doing  so  a  new  field  of  science  was 
established— and  the  world  gained  a  new 
and  previously  unharnessed  power. 

Modern  radar,  for  example,  owes  its 
ability  to  “see”  through  fog  and  storm  to 
microwave  tubes  which  beam  signals  to 
distant  objects  — and  with  such  precision 


I 
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special  }:iie>lji  incliided  Maj<»r  General 
lud)ert  K.  Sink,  (lonunanding  General 
W  III  Airlxnne  Corii?.  and  Fort  Hragg. 
Mrs.  Sink  and  Mrs.  Nelson. 

Orange 

d  lie  eleelion  of  eliapter  oflieers  took 
place  the  May  28th  dinner-ineeting 
held  at  Pearce's  Kestaiirant.  (diosen  for 
the  1959- 1%()  term  were:  president — 
-Major  Morris  Muse.  I  SAK;  1  st  vice 
president  Vincent  Meder.  Padiation. 
Inc.;  2nd  vice  president — (-!ol.  (]arr«)ll 
-Miller.  Wilcox  Klectric  (a>.;  5rd  vice 
president — (]apt.  W  illiam  Rooney.  Mar¬ 
tin.  Orlando:  4th  vice  president  —  ('ol. 
William  S.  Marks,  jr..  I  S-AF  ;  secretary. 
--Ft.  (ad.  James  A.  dViitter.  Radiation. 
Inc.;  treasurer — Ray  Weaver,  Minute 
Maid  Gorp. 

4'he  program  featured  a  mo'«t  inter¬ 
esting  talk  hy  Major  William  Flliott 
from  ll(js..  Air  Rescue  Service.  I  SAI*. 
Orlando  Air  Force  Rase.  .Major  Flliott 
gavt*  a  history  of  the  ARS  and  presented 
a  color  film  covering  it>  world-wide 
scopt‘.  .Mr.  Kelly  .Mo.’-eley.  Regional 
Vice  President  of  AFGFA  and  -Asst. 
Vice  President  of  Southern  Rell  Tel.  & 
d  el.  (io..  alni  gave  a  short  talk  and  met 
informally  with  the  otficers  elected  f«>r 
the  next  term. 


y/orthenstern  Vnirprsity — Members  of  the  Northeastern  student  chapter  who  attended  the 
AFCEA  convention  in  June,  with  panel  moderator,  Dr.  A.  B.  Butts  (center),  and  Maj.  Gen. 
Ralph  T.  Nelson,  Signal  Officer,  USA  (second  from  right). 


.SigO.  Allied  Land  Forces  Furope  (]en- 
tral;  Gol.  Jidin  Hessel.  NAI'O;  -Maj. 
(ien.  joanny  M.  F.  Schott.  Allied  Land 
Forces  Ontral  Fairope:  (ieorges  P. 
(dievigny.  l.S.F.;  .Marcel  V.  Laveran. 
(aunjiany  Francaise  d  hom.son-llouston  ; 
-Maurice  V  idreijuin.  d'.R.d'.;  Roger  A. 
\uhert.  (^.S.F.;  Louis  Henry.  .S..\.d'.: 
Gol.  Jaccpies  Dehre.  Groupe  (M.d\ 

Pittsburgh 

dhe  Pittshurgh  idiapter  met  at  Pat 
-McBride's  on  June  19  for  the  annual 


Home-Vtieu — Pictured  are  the  newly  elected  officers  of  the  chapter.  L.  to  R:  Maj.  Joseph 
R.  Bernard,  3rd  vice  president;  Lt.  Col.  Michael  Bobella,  1st  vice  president;  Murray  Socolof, 
president;  Albert  F.  Wild,  2nd  vice  president;  Robert  F.  Well,  Secretary,  and  Charles  A. 

Strom,  Jr.,  historian. 


Paris 

dhe  lollowing  othcrr^  were  elected 
for  the  term  (d  1 959-90:  pre>ident-- 
Rear  Adm.  Ilenrv  Bruton.  Il(|s..  L.S 
FGGO.M  G-K.  APO  128.  N.  >  ..  .\. 

Nice  pre>idcnts — .Maj.  (ien.  (].  Rudue\ 
Smith.  l.S.F.  and  \.  de  Bondini.  Auto¬ 
matic  Flectric  liit'l..  Im.:  homuarv 
Nice  prc>ident'  Dr.  F.  M.  Dehuaine. 
dVch.  Dir..  I.T.T.  Gn.  ;  tid  Gmi.  J.  Al.  II. 
Guerin.  (.’.A.S.D.N.:  (i.  Rahut«‘au.  Mtig. 
Dir..  Le  -Materiel  d'*‘l.  Go.:  .Manri'-e 
.h'an.  Dir.  ((irp.  Fleet  i  onic  i  (in. 
Francai-e  d'.  II.:  \  h  e  \dm.  .Maurice 
Gonge.  G.G.  I.D.:  Dr.  .Maurice  J.  II. 
Ponte.  G.S.F. :  past  pr«*-ident  -  Maj. 
(ien.  \  ictor  Gonrad.  .Signal  Oificei. 
SIIAPF:  secretary-trea-nia-r  l.f.  (iol. 
Phillip  II.  .M<(iorkle.  Ihi".  I  .S  F(  (iOM 
iGomm-Flert  I.  VPO  128.  \.  V..  .\.  V  .: 
diia^'.tor^  Gol.  .\drian  II.  de  (o»e(le. 
Mgr.,  hit.  (ieneral  Flectric  (io.:  Jox'ph 
R.  Pernice.  Furo[»ean  .Mgr..  Gollin>  Ra- 
di<t  (iorji.:  (ad.  W  illiam  li.  Ilelf/cl.  Gliief 


meeting  and  dinner  party.  95  memher- 
and  guests  Nvere  jnesent. 

''  \fter  dinner.  .\Ir.  Ridley,  the  out¬ 
going  president,  introduced  the  neNN 
officers  and  gave  a  report  on  the  Nation¬ 


al  (auiNentioii  Nvhich  he  had  attended. 
\fter  the  door  prizes  were  given  out. 
music  and  entertainment  were  enjoyed 
hy  all  for  the  rest  of  the  evening. 

San  Juan 

-Mem  he  Is  of  the  FI  A  Nvere  guests  at 
the  .lime  25th  meeting  held  at  the 
Officers  (iluh.  Fort  Brook,  dhe  ifSrct- 
ing  featiireil  a  speech  hy  .Mr.  Walter 
.Serniuk.  .Vlgr.  of  Amherst  Fngineering 
Lahoratory.  a  division  id  .Sylvania  Flec¬ 
tric  Products.  Inc.  .Vlr.  .Serniiik's  speech 
Nvas  i-alled  Thr  ('.hallcufiv  of  Modern 
Electronics  and  covered  new  develop¬ 
ments  in  communications  and  electron¬ 
ics.  His  talk  was  interspersed  with 
camera  slides  which  drew  much  dis¬ 
cussion  from  memhers  ami  guests  after 
its  conclusion. 

Santa  Barbara 

FI  Presidio  Restaiiraiite  was  the 
scene  of  the  .lime  19th  meeting  of  the 
chapter.  Following  the  election  of 
-Messrs.  -Murray.  Redeniske  and  Sayo- 
Nitz  as  chapter  directors.  Ray  .Meyers, 
and  Mr.  Red;  ni-ke  comment(*d  on  their 
impressions  of  the  .National  (loiivention. 
-Mr.  -Meyers.  Dr.  .‘"'ayovitz  and  Admiral 
-Murray  all  stressed  the  importance  <d 
youth  and  education  in  various  fields, 
(.'dr.  H<*arn  pointed  out  the  increasing 
awareness  hy  the  |mhli<‘  of  electronics 
and  then  presented  tNvo  colored  films 
depicting  the  role  of  the  Armed  Forces 
in  the  l(i^  rocket  pnigram  and  the  con- 
^truetion  of  Fort  Ghiirchill  in  the  lliid- 
-on  Bay  Region  <4  (^anaila. 

( Eontinned  on  HU) 
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•*  V  V 

Sfin  Juan — RAdm.  Frank  Vlrden,  USN  (far  rl 
Director,  Naval  Communications,  addresses 


ght).  Assistant  Chief  of  Naval  Operations  and 
the  San  Juan  chapter  at  a  recent  meeting. 
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AlcIWIS^ 


Bccauscof  its  wonderful  simplicit 
and  business  organizations  are 
cotnmunications  systems  by  Eldic 
advantages  of  ssb— far  greater  ran 
a  smaller  package -  Eldico  equipn 


anks  to  Eldico’s  antenna  tuner,  only  one  antenna  is  necessary. 
Faster  communication  is  enabled  by  this  true  duplex  system, 
rh  independent  receiver  and  transmitter.  It's  supremely  versa- 
r,  too,  as  the  S-100  can  be  used  in  all  modes  of  operation:  ssb. 
:.  cw,  and— with  auxiliary  gear  teletype. 

The  compact  unit,  which  includes  a  microphone  bias  supply. 


ElDiCOj 


jTiJv 


I  'rWT  I 


Panel  Discussion 

{Continued  from  page  49 j 
that  exist  in  order  for  the  vehicle  to 
he  placed  in  an  orhit  about  the  earth, 
(U'  to  he  started  on  the  proper  path 
that  leads  to  a  more  distant  objective. 
The  role  of  human  operator  (on  the 
"round  or  in  the  vehicle)  in  attaining 
orbits  and  paths  has  been  questioned 
many  times:  Can  a  man  perform  or 
assist  in  performing  such  functions? 
If  so.  what  data  will  be  required? 
What  responses  should  be  made? 
Even  if  the  instrumentation  problems 
for  automatic  course  attainment  are 
completely  solved,  other  functions 
will  be  assigned  to  the  man  so  that 
there  will  remain  the  (fuestion  of  how 
to  use  the  human  effectively.  More¬ 
over.  even  if  the  functions  required 
for  navijiation,  defense  or  evasion, 
communication,  return,  re-entry  and 
recovery  are  automatized,  human  en- 
"ineerin"  questions  concerning  the 
task  and  workspace  for  the  man  will 
reiiiain  critical.  For  example,  there  is 
the  (juestion  of  whether  the  operator 
is  to  serve  analogously  to  present  day 
})ilots  (i.e..  as  complex  decision 
makers  i  or  analogously  to  flight  en¬ 
gineers  ( i.e..  as  e(fuipment  monitors 
and  repair  men).  In  the  space  flight 
system,  there  are  the  options  of  con¬ 
trolling  the  vehicle  remotelv  from  the 
ground,  programming  the  control 
functions  into  a  machine,  or  of  pro- 
\iding  for  control  by  the  pilot.  As  a 
consequence  of  these  ofHions,  ques- 
tio?is  must  be  answered  concerning 
which  mode  of  control  can  v)verride 
the  others  and  under  what  circum¬ 
stances.  Also,  decisions  about  the 
ot)timuni  distril)ution  of  control  func¬ 
tions  among  the  various  modes  of 
control  must  be  made. 

Less  dramatic  and  more  familiar 
problems  exist  on  the  ground.  Con¬ 
siderable  work  has  been  done  in 
eliminating  e(|uipment  failures;  how- 
e\er.  human  errors  in  the  erecting, 
ser\icing.  and  checkout  of  space  ve¬ 
hicles  probablv  will  })e  much  the  same 
as  in  ICBM  missiles.  Such  factors  in 
missiles  have  not  been  studied  in  a 
systems  framework.  For  example,  the 
tasks  assigned  to  men  and  machines 
in  the  ‘‘block-house”  during  check¬ 
out.  pre-launch  and  launch  of  sur¬ 
face-to-surface  type  missiles  should 
be  restudied  with  the  idea  of  reaching 
some  optimum  allocation  in  future 
designs  based  on  ov’er-all  systems 
measures. 

Finally,  there  are  ]jroblems  con¬ 
cerning  the  integrated  operation  of 
the  men  and  machine  in  sj)ace  with 
the  men  and  machines  on  the  earth. 
The  simplest  of  these  problems  arise 
in  tracking  and  communicating  with 
a  simple  manned  satellite.  The  prob¬ 


lems  become  more  complicated  in  the 
case  of  manned  space  reconnaissance 
vehicles,  and  most  diflicult  where 
interplanetary  space  is  considered. 
Now  the  key  question  we  ask  today  is 
how  to  arrange  meri  and  machines 
for  maximum  reliability.  This,  and 
indeed  all  of  the  broad,  complex  hu¬ 
man  engineering  problems  are  symp¬ 
tomatic  of  a  more  basic  problem:  the 
lack  of  adequate  methodology.  First, 
there  exist  only  primitive  and  non- 
svstematic  methods  with  whicii  exist¬ 
ing  and  proposed  systems  can  be 
analyzed  so  as  to  highlight  human 
factors  problems.  I  The  lack  of  tech- 
ni(jues  for  the  human  factors  analysis 
of  man-machine  systems  appears  more 
prominently  in  the  case  of  proposed 
systems.)  Second,  there  is  only  the 

•f  '  ' 

most  fragmentary  of  methodologies 
for  the  integration  or  development  of 
human  factors  principles  and  infor¬ 
mation  within  a  systems  framework. 
On  the  one  hand,  there  is  a  great 
body  of  human  engineering  data  that 
is  potentially  applicable  to  the  design 
of  space  flight  systems.  More  is  know  n 
today  than  ever  before  about  the  dis¬ 
play  and  acceptance  of  information, 
the  human  being  as  an  element  in  a 
control  loop,  and  the  performance  of 
the  human  operator  in  unusual  en¬ 
vironments.  On  the  other  hand,  there 
is  no  comprehensive  method,  or  set 
of  methods,  available  for  incorpo¬ 
rating  such  scientific  information 
into  system  design.  In  addition,  gaj)s 
are  appearing  in  the  knowledge  avail¬ 
able  at  the  present,  and  in  that  which 
will  be  available  in  the  future.  These 
gaps  become  apparent  when  attempts 
are  made  to  integrate  diverse  findings 
and  approaches  into  a  set  of  system 
design  principles,  and  in  this  respect 
are  attributable  to  the  fundamental 
lack  of  methodology. 

It  is,  therefore,  the  purpose  of  this 
j)aper  to  suggest  one  method  for  con¬ 
ducting  systems  analysis,  namely,  the 
use  of  stochastic  matrices.  In  this 
method  we  enumerate  a  defined  set 
of  states,  cast  them  into  matrix  nota¬ 
tion.  and  subsequently  j)erform  ma¬ 
trix  transformations  based  on  a  se¬ 
lected  set  of  variables  of  interest. 

Let  us,  for  the  purposes  of  illus¬ 
tration.  consider  the  reliability  prob¬ 
lem  in  man-machine  systems.  First 
we  enumerate  four  states,  e.g.,  (1) 
trivial  failures,  (2)  deteriorating 
failures.  (3)  catastrophic  failures, 
and  (1)  no  failures.  We  then  con¬ 
struct  a  four-by-four  matrix  in  which 
the  cell  entries  are  the  probabilities 
that  the  system  will  go  from  one  state 
to  another.  For  example,  at  the  inter¬ 
section  of  the  no  failure  row  and  tlie 
catastrophic  failure  column  an  entry 
would  be  made,  sav  Pr  =  0.3.  This 


would  indicate  that  the  probability 
of  the  equipment  observed  in  a  state 
of  no  failure  would  go  to  the  state  of 
catastrophic  failure  on  the  average 
of  3  times  out  of  10  units  of  observa¬ 
tion.  This  matrix  will  be  called  the 
operational  matrix,  P,  and  its  cell 
entries  would  be  made  up  of  observa¬ 
tional  or  simulation  data. 

The  next  step  is  the  construction 
of  an  ideal  matrix,  P',  in  which  the 
cell  entries  would  be  ])robabilities  of 
changes  of  failure  states  associated 
with  optimum  reliability  })roperties. 
3  he  task  then  to  be  performed  is  the 
solution  of  the  transformation  equa¬ 
tion,  TiP)  =  (P'l  for  3\  This  ma¬ 
trix,  3\  represents  the  conditions  un¬ 
der  which  the  operational  matrix 
can  be  made  into  the  ideal  matrix. 

I  he  irnestigator  can  then  translate 
the  matrix  ,T,  into  the  variables  of 
interest,  say.  the  maintenance  pro¬ 
cedures  and  the  anal)  tic  scheme  is 
complete. 

Subse(|uent  steps  in  the  a|)plication 
of  this  method  for  systems  analysis 
will  depend  on  the  orientation  of  the 
irnestigator.  Our  particular  disposi¬ 
tion  is  to  follow  the  matrix  analysis 
with  a  comprehensive  simulation  pro¬ 
gram  for  the  further  refinement  of 
the  matrices  and  also  for  the  genera¬ 
tion  of  systems  design  data. 

One  other  aspect  of  the  utility  of 
the  matrix  method  is  the  possibility 
of  computing  the  entropy  of  each  ma¬ 
trix.  W  ith  this  powerful  tool  the  in¬ 
vestigator  can  examine  the  iiupact  of 
his  eflorts  to  continuously  reduce  the 
entro]))  of  his  sNstem.  Stated  another 
way,  the  investigator  constantly  has 
a  guide  for  striving  towards  condi¬ 
tions  of  more  and  more  certainty  so 
that  his  decisions  are  easier  to  make. 

It  is  very  often  true  that  the  diflicult 
decisions  are  those  which  have  to  be 
made  under  conditions  of  uncertainty. 

It  remains  ordy  to  indicate  in  a 
general  yvay  the  constraints  and  as- 
sunijjtions  under  which  this  method 
of  matrix  anal) sis  can  be  used.  F  irst, 
it  is  necessary  to  assume  that  the 
aspect  of  the  man-machine  system 
under  investigations  is  a  Markov 
chain.  Ihis  implies  that  the  con¬ 
tingent  probabilities  can  be  specified. 
3'hese  contingent  j)robabilities  are  the 
matrix  cell  entries.  Second,  the  ma¬ 
trix  must  be  stochastic,  that  is  to  say, 
each  row  must  sum  to  one.  Finally, 
the  probability  distribution  for  the 
initial  condition  of  the  system  must 
be  known  or  postulated.  In  general, 
these  re(|uirements  can  be  met  with¬ 
out  doing  too  much  violence  to  real- 
life  situations.  At  anv  event,  the 
merits  of  the  anal)tic  scheme  would 
seeiii  to  outweigh  the  diflicultv  of 
meeting  the  assumj)tion. 
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Spencer  Laboratory  is  named  for  Raytheon’s  Senior  Vice-president,  Percy  L.  Spencer,  a  pioneer  in  tube  development. 


Spencer  Laboratory,  the  newest  and  most  modern 
research  and  development  laboratory  for  the  design  of 
all  types  of  microwave  tubes,  has  been  put  into  operation 
at  Burlington,  Massachusetts  by  Raytheon. 

More  than  1,000  personnel  are  developing  new  tubes,  from 
tiny  missile  klystrons  to  super-power  tubes  with  power 
levels  far  exceeding  any  now  in  existence. 


RAYTHEON  COMPANY,  WALTHAM,  MASS. 


EXCELLENCE  IN  ELECTRONICS 
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physicists: 
electronic  engineers : 
mathematicians : 


•  Exceptional  opportunity  for  rapid 
and  ord(‘rly  growth 


Acadc‘mic  environment  and  superior 
standards  of  technical  proficiency 

Activity  of  the  highest  professional 
calibre  undc‘r  Government  Prime* 
Syste'm  Contracts 

Mid-Manhattan  facilities  adjacent 
Grand  Central 

Our  associate's  alre*ady  have  distin- 
guishc'd  records  in  the*se  fields: 

Electronic  Countermeasures 

Air  Defense  Systems 

Air  Traffic  Control 

Advanced  Nuclear  Weapons 
Applications 

Nuclear  Physics 

Digital  Data  Processing 

Project  Programming  Analysis 


Your  advane“e‘d  de'gre'c*  in  physics, 
eleedronic  e*ngine‘e‘ring  or  math(‘mat- 
ics  should  he*  hacked  })y  demon¬ 
strated  tc'chnical  achievement  ...  a 
thorough  understanding  of  the  laws 
oi  cause  and  effect,  and  sound  appli¬ 
cation  of  scientific’  method. 


Excellent  Salaries 

Tuition  Plan 

Three  Week  Vacations 


buiitu'K'S  (irr  inrihd  from  (/Udlifird  si'icnt isfs. 

G-  c.  DEV\^EY &  CO.,  INC. 
202  E.  44  St.,  New  York,  N.  Y. 


Infrared 

{Continued  from  page  45 1 

limited  to  optical  or  line-of-sight  range 
and  are  affected  by  atmospheric  condi¬ 
tions,  their  importance  lies  in  their 
passive  nature  of  operation. 

IR  sensory  units  and  devices  oper¬ 
ate  entirely  without  the  knowledge  of 
the  subject  target-  whether  personnel, 
vehicles,  or  other  heat-emitting  objects 
within  range  of  the  ecjuipment. 

.•Mso.  IR  sensory  units  function  ef¬ 
fectively  in  darkness-  making  them 
especially  useful  at  night  as  passive 
detection  devices. 

Airborne  Sensory  II nits 

In  the  second  principal  category  of 
Signal  Corps  participation-airborne 
IR  sensory  units — a  greater  effort  is 
being  exjienderl.  primarily  because  of 
the  urgent  need  for  suitable  surveil¬ 
lance  equit)ment  for  use  aboard  all 
types  of  Armv  aircraft—  particularly 
fixed-wing  airplanes  and  'surveillance 
drones. 

Like  all  types  of  IR  sensory  devices, 
airborne  units  are  affected  adversely 
by  atmospheri(’  conditions.  Their  re¬ 
deeming  and  important  feature  is  that 
tliey  are  passive  in  operation. 

-Mthough  aircraft  may  he  equipped 
with  jihotographic  sensor-,  and/or  ra¬ 
dar  ecpiijmient.  only  IR  sensory  units 
can  detect  heat-emitting  targets  regard¬ 
less  of  camouflage.  h"or  this  reason,  IR 
devices  are  often  used  to  supplement 
radar,  photographic,  and  other  .sensory 
units,  exceptions  are  airborne  passive 
missions  at  night,  which  tireclude  the 
use  of  radar,  photographic,  and  simi¬ 
lar  types  of  sensory  devices,  and  which 
utilize  only  IR  sensory  units. 

hqnipnient  Development 

Four  or  five  airborne  IR  ecpiipments 
are  under  development  by  the  Army 
.Signal  Corps,  each  differing  mainly  in 
configuration,  weight  of  equifunent  and 
method  of  <iata  presentation. 

(Current  objectives  are  to  obtain  im¬ 
proved  scanners,  better  resolution,  and 
smaller  size  and  weight  of  e(|ui[)ment. 

In  achieving  better  resolution,  the 
.Signal  Corps  seeks  to  obtain  a  (piality 
approaching  that  of  conventional  pho¬ 
tography. 

.Size  and  weight  of  IR  sensory  units 
are  of  jiarticular  significance  in  air¬ 
borne  applications.  Karly  models  of 
IR  equipment  weighed  about  500 
pounds.  The  Signal  Corjis  is  now  seek¬ 
ing  weights  ranging  from  about  250 
pounds  to,  in  some  cases,  less  than  100 
pounds  with  corresponding  decreases 
in  physical  size  and  volume  of  airborne 
IR  units. 

In  these  two  principal  areas  of  mili¬ 
tary  IR  apjilication — ground-based  in¬ 
trusion  detection  devices  and.  partirii- 
larly,  airborne  IR  sensory  units  -re- 
.search.  design,  and  development  by 
the  Signal  Corps  and  it.s  industrial 
contractors  continue  with  the  singular 
objective  of  [iroviding  the  Army  with 
an  absolute  surveillance  (‘apability 
utilizing  infrared  technology. 
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another  way  RCA 
SERVES  INDUSTRY 
THROUGH 
ELECTRONICS 


RCA  Electronics  introduces  the  tube  of  tomorrow 


Called  the  Niivistor,  this  thimble-size  electron  tube 
is  likely  to  start  a  revolution  in  electronics.  RCA 
engineers  scrapped  old  ideas— took  a  fresh  look  at 
tube  design.  The  result  will  be  tubes  that  are  far 
smaller,  perform  more  efficiently,  use  less  power, 
can  take  more  punishment,  are  more  reliable.  De¬ 


velopmental  models  now  being  tried  out  by  de¬ 
signers  will  have  a  profound  effect  on  the  size, 
appearance,  and  performance  of  electronic  equip¬ 
ment  for  entertainment,  communications,  defense, 
and  industry  in  the  future.  It  is  another  example  of 
the  way  RCA  is  constantly  advancing  in  electronics. 


RADIO  CORPORATION  OF  AMERICA 


On  April  6,  1959,  Donald  S.  Par¬ 
ris,  Director,  Electronics  Division, 
Business  and  Defense  Services  Ad¬ 
ministration  of  the  Department  of 
Commerce,  called  a  special  meeting 
at  which  representatives  of  industry 
were  invited  to  express  their  views  on 
material  needed  for  efficient  Ameri¬ 
can  production.  These  representa¬ 
tives  met  with  Defense  and  other 
governmental  officials  and  their  views 
are  incorporated  in  a  new  document 
recently  released. 

BDSA  is  to  be  congratulated  for 
its  forward  approach  in  inviting  the 
representatives  of  the  Electronics  In¬ 
dustry  to  participate  in  the  discus¬ 
sion  on  current  materials  necessary 
in  keeping  American  production  mov¬ 
ing  forward.  It  is  a  refreshing  ap¬ 
proach  to  provide  our  industries  this 
opportunity  in  the  promulgation  of 
the  new  document. 

The  Defense  Materials  S\stem, 
commonly  referred  to  as  DMS,  is 
designed  for  efficiency  and  ease  of 
work.  The  new  system  relieves  the 
subcontractor  of  any  worry  about 
materials  for  current  production  by 
having  only  the  prime  contractor  ap¬ 
ply  for  necessary  materials.  The 
prime  contractor,  therefore,  makes 
known  his  demand,  gets  his  alloca¬ 
tion  and  makes  his  allocation  to  the 
sub-contractor.  Life  is  made  easier 
for  all  concerned,  and  onlv  one  set  of 
books  becomes  necessary  for  record 
j)urj)oses. 


DMS  is  not  a  to  be  confused  with 
the  present  Presidential-directed  pro¬ 
gram  of  minimum  and  maximum 
stockpiling  of  materials  for  a  na¬ 
tional  emergency.  It  applies  only  to 
satisfying  the  demand  for  current 
production. 


A  portable  Flexographic  sprinting 

press  has  been  developed  by  Sohn 
.Manufacturing,  Inc.,  of  Plymouth, 
W  isc. 

riie  machine  measures  9  x  9  x  9 
inches,  without  guard  case  and  weighs 
40  pounds.  It  is  reported  capable  of 
printing  and  die  cutting  on  pressure 
sensitive  label  paper,  or  score  cutting 
on  gum,  heat  seal  or  plain  paper;  it 
can  print  6,000  labels  per  hour  and 
change  colors  and  prifiting  plates  in 
seconds. 

According  to  the  company,  the  new 
development  will  eliminate  huge  in¬ 
ventories.  obsolete  labels,  and  the 
holding  up  of  shipments  while  wait¬ 
ing  for  labels. 


Passengers  on  the  world’s  first 

atomic-|)owered  merchant  vessel,  the 
A.  .S’.  Savannah,  launched  July  21  at 
(’amden.  N.  J.,  will  be  able  to  make 
ship-to-shore  calls  over  a  dual  radio 
system. 


An  official  of  the  Radio  Corpora¬ 
tion  of  America  disclosed  that  two 
RCA  Radiotelephone  units  will  be 
installed  on  the  21,000  ton  vessel  and 
will  permit  the  purser  to  place  pas¬ 
senger  ship-to-shore  calls  directly  and 
also  enable  the  bridge  to  take  over 
control  when  the  Radiotelephone  is 
needed  for  official  ship’s  business. 

The  nuclear  ‘‘heart’*  of  the  Savan¬ 
nah  will  be  laid  open  jjictorially  by 
two  television  cameras  so  that  pas¬ 
sengers  in  the  main  lounge  will  be 
able  to  see  a  nuclear  reactor  produc¬ 
ing  steam  for  the  ship’s  conventional 
turbines.  The  pulse  or  “heartbeat’’ 
of  the  reactor  also  will  be  relayed 
oxer  an  accompanying  audio  hookup. 

According  to  RCA.  the  television 
|)icture  of  the  propulsion  unit  will  be 
transmitted  over  a  closed  circuit  to 
a  6-by-8  foot  television  })rojection 
sc  reen  in  the  lounge  by  means  of  a 
switching  system  in  the  ship’s  con¬ 
trol  center.  The  cables  leading  to  the 
cameras  will  l)e  installed  through  the 
chand)er  wall  with  a  special  “pot¬ 
ting’’  process  to  prevent  any  radio¬ 
activity  from  seeping  out  of  the  con¬ 
tainment  vessel  housing  the  reactor. 


A  detailed  survey  of  the  present 
effort  to  supply  I  .S.  scientists  with 
Russian  scientific  literature" lists  76 
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Shown  above  at  Edwards  Air  Force  Base  in  California  are  fighter  and  trainer  members  of  Northrop  Corporation's  new  supersonic  manned 
aircraft  family.  The  new  multipurpose  N-1S6F  Freedom  Fighter,  shown  in  foreground,  was  scheduled  to  begin  test  flights  last  July.  The 
N-1S6F,  similar  in  basic  design  to  the  USAF's  T-38  Talon  supersonic  trainer,  shown  in  background,  is  being  developed  by  NORAIR  Division 
of  Northrop  under  Department  of  Defense  contract  for  use  by  U.  S.  allies.  The  T-38's  have  completed  over  SO  flights  since  testing  began. 
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MISSILE-READY  CAPACITORS 
—thanks  to  Sprague’s  PV-IOOA 


It  has  been  more  than  three  years  since  Sprague  originated  Specification  PY-lOO-the  first 
high  reliability  capacitor  specification  for  missiles  and  other  critical  applications.  This  speci¬ 
fication  and  a  later  revision,  PV-IOOA,  have  proved  so  comprehensive  and  so  successful  in 
providing  'The  highest  order  of  reliability  known  to  the  capacitor  industry that  their 
provisions  are  currently  reflected  in  every  military  specification  covering  high  reliability 
capacitors.  This  is  a  distinction  shared  by  no  other  capacitor  manufacturer. 

The  capacitors  manufactured  by  Sprague  to  PV-100  and  PV-IOOA  standards  have 
amassed  a  record  of  reliability  far  in  excess  of  original  expectations.  On  high  frequency 
vibration,  shock,  and  other  environmental  tests,  failure  rate  has  been  almost  zero.  On 
accelerated  life  tests  (250  hours  at  140%  rated  voltage,  125°  C)  failure  rate  has  been  less 
than  .05%.  This  performance  is  virtually  impossible  to  beat  .  .  .  now  and  for  some  years 
to  come.  But  Sprague  doesn't  stop  here.  The  company's  research  on  materials,  processes, 
and  controls  is  now  more  intensive  than  ever.  Sprague  knows  that  only  through  continuous 
research  can  high  reliability  be  made  higher. 

If  you're  interested  in  the  fine  points  of  high  reliability  capacitors,  call  your  Sprague 
District  Office  or  Representative.  Or  write  letterhead  request  for  Sprague's  Hyrel  Bulletin 
2900A  and  Specification  PV-IOOA  to  Technical  Literature  Section,  Sprague  Electric 
( 'oiiipaiiy,  287  ]\rai*s}iall  Si  root.  Xortli  Adams,  Mass. 


SPRQGUE 


THE  MARK  OF  RELIABILITY 


SPRAGUE  COMPONENTS: 

CAPACITORS  •  RESISTORS  •  MAGNETIC  COMPONENTS  •  TRANSISTORS  •  INTERFERENCE  FILTERS  •  PULSE  NETWORKS 
HIGH  TEMPERATURE  MAGNET  WIRE  •  CERAMIC-BASE  PRINTED  NETWORKS  •  PACKAGED  COMPONENT  ASSEMBLIES 
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journals  now  available  in  Eng¬ 
lish. 

The  suney,  released  b)  the  Nation¬ 
al  Sc  ience  Foundation,  reports  on  the 
sources  of  Russian  scientific  litera¬ 
ture,  its  availability  in  the  L.S.,  and 
current  translation  programs  of  pro¬ 
fessional  and  academic  groups  and 
gcjvernment  agencies.  Current  meth¬ 
ods  of  providing  com|)rehensive  cov¬ 
erage  of  untranslated  Russian  mate¬ 
rial  are  also  analyzed. 

According  to  this  edition,  revised 
and  expanded  from  an  earlier  one, 
2,026  scientific  journals  and  serials 
are  being  published  in  the  I  .S.S.R. 
Since  1956,  Soviet  scientific  materi¬ 
als  have  become  increasingly  avail¬ 
able  in  the  I  .S.  I  hey  are  listed  in 
the  Monthly  Index  of  Russian  Acces¬ 
sions,  published  by  the  Library  of 
Congress  and  available  from  the  (b)v- 
ernment  Printing  Office. 

In  considering  Soviet  information 
sources,  previous  concepts  of  central¬ 
ization  of  information-abstracting 
services  in  Russia  are  re-examined  by 
the  survey.  ‘’Scientific  abstracting 
and  other  secondary  jjublication  ac¬ 
tivities — like  the  actual  research  and 
primary  ])ublishing — are  by  no  means 
as  highly  centralized  in  the  I  .S.S.R. 
as  many  reports  circulated  in  this 
country  suggested.  Many  institutions 
carry  on  fairly  extensive  scientific 
information  programs  in  their  own 
specialized  fields  just  as  do  research 
laboratories,  industries,  and  univer¬ 
sities  here,”  it  reports. 

Long-standing  interest  in  foreign 
science  information  bv  the  Soviets 
themselves  is  noted:  “At  scientific 
conferences  and  jneetings  where  So¬ 
viet  scientists  have  j)articipated  it  has 
become  obvious  that  thev  are  well  in¬ 
formed  of  research  developments  out¬ 
side  the  Soviet  I  nion.  Foreign  books 
and  journal  articles  are  beifig  trans¬ 
lated  to  a  considerable  extent  bv  So¬ 
viet  information  services.  .  .  .” 

1  he  survey.  Pror/VZ/ng  I  .S.  Scien¬ 
tists  with  Soviet  Scientific  Informa¬ 
tion  is  available  on  refjuest  from  the 
Office  of  Science  Li format ioti  Service. 
National  Science  Foundation  in 
W  ashiiigton.  T).  C. 

•  •  • 

A  new  static  switching  device  was 

demonstrated  in  New  ^  ork  recentlv 
bv  its  inventor.  Stanford  R.  Ovshin- 
ky.  Pr(*sident  of  Ovitron  Corp..  De¬ 
troit. 

\ccording  to  Ovitron.  the  device*  is 
based  upon  uniefue  and  prev  iouslv 
unrecorded  elec’tro-chemical  |)henom- 
etia  and  is  inherently  ca])al>le  of 
"Witching  and  fnodulaling  almost  anv 
amount  of  ayernafing  current  end- 


lessl)  and  continuously  without  wear, 
disintegration  or  loss  of  efficiency  and 
without  mov  ing  j)arts,  magnetic  coils 
or  other  amplifying  apparatus. 

Ovitron  believes  the  concept  of 
“cofitrol  through  electro-ionic  sur¬ 
face  im|)edance  changes”  is  still  too 
recent  a  develo|)ment  to  have  found 
its  full  range  of  ])otential  applica¬ 
tions.  vet  its  two  assets,  reliability 
and  basic  simplicity,  are  known  to 
make  it  adaptable  to  perform  a  wide 
range  of  high  power  AC  control  func¬ 
tions. 

Working  models  of  Ovitron  contrt)! 
u?iits  have  been  developed  and  ap¬ 
plied  in  laboratory  tests  for  function¬ 
al  use  as  proximity  switches,  logic  de¬ 
vices.  modulators,  circuit  breakers, 
error  detectors,  amplifiers,  regulators 
and  time  delavs. 

•  •  • 

The  combining  of  three  separate 
metal  working  methods  into  a  single 
manufacturing  secjuence  has.  in  part, 
met  the  increasing  demands  for  maxi- 
t))UFn  strength  at  minimum  weight  in 
structur;*s  and  sv stems  of  high  Mach 
number  aircraft  and  space-borne  mis¬ 
siles. 

Developed  bv  the  I  nited  States 
(diemical  Milling  Cor|)oration  and  its 
Mi  ssile  -Air  Division,  this  se(juefice 
has  been  applied  successfully  to  the 
fabrication  of  such  missile  ])arts  as 
oxidizer  afid  fuel  tanks,  nose  cones, 
structural  closures,  nozzle  diffusers, 
evlinders.  eliplical.  semi-eliptical  and 
dissimilarlv  eliplical  shapes. 

The  work  flow  starts  with  the 
shapes  hv  draulicallv  spun  or.  alter¬ 
natively.  bulge  formed  from  blanks  of 
optimum  thickness  for  forming  rather 
than  in  the  thickness  r(‘cjuired  in  the 
finished  article,  d'he  parts  are  theri 
machined  ofdy  enough  to  establish 
tolerance  relatiofiships  through  the 
range  of  eventual  thicknesses  speci¬ 
fied.  I  he  iirocess  is  concluded  with 
finite  end  thicknesses  achiev  ed  through 
over-all  or  multiple-slej)  chemical  mill- 
iiig. 

•  •  • 

A  heat  sensitive  coating  for  space 

satellites  has  ])een  de\is(*d  bv  Rudolf 
\.  M(*\er.  of  tin*  Fhvsical  Research 
Laboratorv  at  .^pace  IVchnology  I.al*- 
oralories.  Inc..  I  "I  L  • .  Los  Angeles. 

The  coating  is  designed  to  change 
color  as  the  sah'llitt*  whirls  through 
space  ihereltv  conf rolling  the  h(*al  ab¬ 
sorption  and  radiation  (jualities  of 
th(*  vehicle.  ^ 

Rased  on  the  phcmnneiion  that 
light  colors  r<*llect  heat  while  dark 
oFies  absoFb  it,  tlie  skiFi  of  the  satel¬ 


lite  would  becoFFFe  light  in  color  as 
the  interFial  temf)eratuie  iFicreases, 
thus  allowiFig  FFFOF’e  heal  to  be  re¬ 
flected  iFilo  space.  Should  the  pay- 
load's  iFFlernal  leFFiperature  take  a 
dowFiward  tuiFi,  the  skin  would  be- 
coFFFe  dark  iri  coloi*.  therebv  absorlr- 
iFig  more  radialioFi. 

Ihe  iFFF|)ortaFF('e  of  prolecliFFg  satel¬ 
lite  payloads  froFFF  teFn|yerature  ex- 
IreFFFes  becaFFFe  draFiFalicallv  evident 
to  SIL  scieFitists  duriFig  the  flight  of 
PioFieer  I  which  traveled  soFne  70.000 
Fiiiles  froFii  the  Earth  last  October. 
For  that  cxperiFFFeFFt  they  calculated 
coFiditioFis  UFFder  which  t|u*  satellite 
iFistruFucFits  had  to  operate  aFFd  a  fixed 
teFFFperatuF'e  coFFtrol  paiFit  patterFi 
was  a))plied.  As  a  F'esult.  wheFi  the 
satellite  went  slightly  off  course.  tcFU- 
perature  coFFdilioFis  chaFiged.  no  ad- 
juslFFieFil  was  possible  and  sofffc  of  the 
iFFstruFFieFFtatioFF  failed. 

MaFiv  poteFitial  Larlh-bouFFd  ap- 
plicalioFFS  of  STL's  developFiFeFit  will 
easilv  coFiFe  to  FFFiFid.  such  as  tcFiipera- 
tuFe  coFFtrol  Iff  hoFues.  autos,  air- 
plaFFcs  aFFd  perhaps  evcFi  suFFglasses 
with  aFJtoFFFatic  light  coFFtrol. 

•  •  • 

A  new  lightweight  missile  regu¬ 
lator  for  use  Iff  rocket  and  FFFissile 
cFFgiFFcs  is  (lesigFFed  to  ease  fuel  pres- 
surizalioFF  probleFFFs  eFFCouFFtered  in 
the  (FperatioFF  of  FFFodern  iFFissiles. 

Developed  Ifv  the  Linde  CoFFFparFV 
of  the  I  FFioFF  ('.arbide  Corj)..  the 
regulator  ojFerates  on  aFF  autoFFFatic 
feed-back  svsIcfff.  Missile  eFFgiFFe  de- 
sigFF  ofleFF  FFFakes  it  necessarv  to  lo¬ 
cale  the  Fegulalor  some  distaFFce  away 
froFFF  the  fuel  taFFk.  W  heFF  the  gas 
How  is  radicallv  alleFed  tht*  pFF*ssure 
drop  through  the  feed  liFFe  causes  a 
chaFFge  iFF  the  fuel  taFFk  pFessurt*  evcFF 
though  the  regulator  deliverv  pFessure 
rcFFFaiFFs  coFFslaFFt.  d  he  f(‘ed-ba(‘k  svs- 
teFFF  is  (lesigFFed  to  s(*FFse  the  fuel  taFFk 
pressuF’c  and  to  autoiFFaticallv  (  harFge 
the  Fcgulator  deliverv  pFessiFre  iFF 
order  to  FFFaiFFtaiFF  a  coFFstaFFt  pF'cssure 
iFF  the  fuel  taFFk. 

A  d(*tail(*d  data  sheet  prescFFtlv  is 
available  aFFcl  FFFav  be  obtaiFFcd  FipoFF 
F(*(|U(*st  froFFF  the  LIffHc  CoFFFpaFFV.  420 
LexiFFirtoFF  Avcffffc.  New  A  ork  17. 
New  A'ork. 

•  •  • 

Possible  establishment  of  a  lunar 

gardcFF  is  Ix'iFFg  iFFvestigated  1»\  scieiF- 
tists  of  Rej)u])lic  AviatioFF  (Anpora- 
tioFF*s  Applied  Research  aFFd  Dt'velop- 
FFicFit  DivisioFF.  riie  stiFdv  i"  paFt  of 
a  research  pFograFFF  being  (‘oFFdu(‘t(*d 
for  the  Air  Tofcc's  Ballistic  Missiles 
Div  isioTF  to  deterFFiiFF(*  the  fea"ibilitv 
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Teletype  designs 
for  continuous  operation 


Dependability— the  inherent  ability  to  stand  up 
under  the  grueling  punishment  of  continuous  oper¬ 
ation — is  a  Teletype  tradition,  tested  over  the  years 
in  a  wide  variety  of  demanding  applications.  The 
new  Model  28  Line  was  designed  in  this  tradition 
of  dependability  and  ruggedness,  with  feature  after 
feature  provided  to  insure  long  periods  of  attention- 
free  operation. 

All-Steel  clutches,  designed  on  internal  expansion 
principle,  give  firm,  uniform  and  accurate  engage¬ 
ment,  cycle  after  cycle.  There  is  no  load  when 
idling.  The  lubrication  interval  in  100-word-per- 
minute  operation  is  1,500  hours r—or  9,000,000  words. 

Type  box  printing  and  featherweight  carriage  pro¬ 
vide  smooth,  quiet  operation,  unaffected  by  tilt  or 
vibration,  assuring  dependable  transmission  and 
reception  aboard  ship,  plane,  or  truck.  The  type 
box  is  removable  in  seconds,  without  tools,  for 
cleaning  or  interchange.  Type  alignment  is  built  in. 


Modular  design.  The  Model  28  page  printer  and 
the  other  units  in  the  28  Line  were  designed  for 
maximum  interchangeability  of  components,  mech¬ 
anisms,  and  parts,  simplifying  ”spares*^  require¬ 
ments  and  greatly  facilitating  the  training  of  per¬ 
sonnel. 

If  you’d  like  detailed  information  about  the  Model 
28  printer — or  other  apparatus  in  the  Model  28 
Line  such  as  the  ASR  automatic  send-receive  set, 
or  the  tape  punches  and  readers — write  to  Teletype 
Corporation,  Dept.  4100  Fullerton  Avenue, 

Chicago  39,  Illinois.  > 


TELETYPE 

CORPORATION 

SUBSIDIARY  OF  Westefti  E/cctnc  Company  inc. 
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of  estahlishiii”  a  base  on  the  Moon. 

Such  a  garden  would  prol)ahly  he 
sown  within  a  specialized  greenhouse 
and  would  offer  a  menu  more  palat¬ 
able  than  some  of  the  popularly 
mentioned  space  diets  which  often 
consist  of  such  delicacies  as  algae, 
lichens  and  Iceland  moss. 

A  basic  aim  of  the  study  is  to  deter¬ 
mine  how  vegetables  can  he  grown  to 
maturity  at  low  pressure.  Since  the 
Moon  has  virtually  no  atmosphere, 
the  less  pressurization  needed  for  a 
lunar  greenhouse,  the  less  the  cost  in 
weight  and  materials.  The  company 
is  alread)  experimenting  with  raising 
turnips,  carrots,  beets  and  snap  beans 
at  simulated  pressure  altitudes  of 
8.(KK),  16.000  and  27.000  feet. 

1  he  experiments  will  also  deter¬ 
mine  whether  or  not  significarit  in¬ 
creases  in  crop  production  can  he 
obtained  by  lengthening  the  period  of 
daylight.  Earlier  tests  have  indicated 
tliat  by  increasing  the  length  of  the 
day,  the  growing  period  for  a  varietv 
of  plants  can  he  more  than  cut  in  half. 
A  spokesman  for  KAC  believes  grow¬ 
ing  time  can  be  expected  to  be  re¬ 
duced  to  possiblv  one  (|uarter  of  that 
required  on  Earth,  since  a  typical  lun¬ 
ar  day  runs  to  some  IT  days  of  con¬ 
tinuous  daylight. 

RAC  reports  the  ideal  Moon  vege¬ 
table  would  have  a  seed  that  is  light 
per  pound  of  vegetalde  produced; 
would  be  insensitive  to  light,  gravity 
and  cosmic  rays;  would  not  require 
oxygen;  would  provide  a  balanced 
diet  of  protein,  fats,  carbohydrates, 
and  vitamins:  would  germinate  rapid- 
Iv:  would  he  entirelv  edible,  either 
raw  or  cooked,  and  would  have  a 
short  grow  ing  period  in  full  sunlight, 
at  low  pressures  under  a  wide  range 
of  tenqjerature  conditions. 

•  •  • 

Automatic  tactical  test  equipment 

designated  as  “Go-No-Go”  and  em¬ 
bodying  a  self-checking  capability,  is 
being  put  to  use  by  Emerson  Electric’s 
Electronics  and  Avionics  Division’s 
new  test  facility  at  Lambert  Field,  St. 
Louis  Municipal  Airport.  The  purpose 
of  the  facility  is  to  support  the  flight 
test  of  airborne  electronic  svstems — 
aircraft,  missile  and  associated  com¬ 
ponents. 

Developed  by  Fhnerson  at  the  re¬ 
quest  of  Convair  and  the  Air  Force, 
the  tactical  support  equipment  incor¬ 
porates  automatic  rapid  testing,  mini¬ 
mum  operator  skill,  self-checking  fea¬ 
tures,  flexibility  and  ease  of  mainten¬ 
ance,  and  provides  conq^lete  fire  con¬ 
trol  test  coverage  at  the  flight  line  and 
shop  level. 

The  equi})ment  is  tape  program¬ 


med  to  make  static  and  dynamic  tests 
on  the  complete  fire  control  system 
and  line  replaceable  units  after  auto¬ 
matically  checking  its  own  perform¬ 
ance.  Radar,  computer,  power  and  in¬ 
strument  servo  devices  are  subjected 
to  complete  testing  to  determine  oper¬ 
ational  readiness.  Emploved  initially 
at  the  flight  line  is  the  Performance 
Test  Set,  a  small  portable  unit  which 
can  determine  whether  the  MD-7  sys¬ 
tem  as  installed  in  a  B-58  is  in  readi¬ 
ness  for  its  tactical  re(|uirements.  If 
not,  the  Systems  Test  Set  is  then  used 
to  check  out  the  entire  system  in 
greater  detail.  This  set  isolates  a  mal¬ 
function  to  the  defective  line  replace¬ 
able  unit,  which  is  then  replaced  on 
the  flight  line.  The  defective  unit  is 
sent  to  the  maintenance  shop  for  re- 
t)air,  where  a  Line  Replaceable  I  Hit 
Test  Set  isolates  the  malfunction  to  a 
specific  defective  component. 

The  fire  control  svstem  for  Con- 
vair’s  supersonic  R-58  “Hustler” 
bomber  is  an  automatic  airborne  gun¬ 
laying  system,  which  ac(|uires  and 
tracks  enemy  aircraft  and  employs  a 
20-millimeter  six-barrel  Vulcan  gun. 
capable  of  firing  T.OOO  rounds  per 
minute. 


The  tunnel  diode  is  believed  ap¬ 
proaching  commercial  application  as 
a  result  of  an  intensive  research  pro¬ 
gram  being  undertaken  at  General 
Electric. 

First  reported  in  1958  by  Japanese 
scientist  I^o  Esaki,  the  device  is  re¬ 
lated  to  a  transistor,  but  operates  on 
a  different  principle  and  offers  ad¬ 
vantages  that  the  transistor  does  not. 
Dr.  Guy  Suits,  director  of  research 
at  (}E.  predicts  the  inqjroved  tunnel 
diode  will  find  application  in  high¬ 
speed  computers,  television  sets,  com¬ 
munication  equipment,  nuclear  con¬ 
trols.  satellites  and  space  vehicles. 

The  tunnel  diode  takes  its  name 
trom  the  physical  phenomenon  that 
makes  it  possible:  “quantum-mechani¬ 
cal  tunneling.”  The  term  describes 
the  manner  in  which  electrical  charges 
move  through  the  device.  Such  motion 
takes  place  with  the  speed  of  light,  in 
contrast  to  the  relatively  slow^  motion 
of  electrical  charge  carriers  in  transis¬ 
tors.  These  high  speeds  make  it  possi¬ 
ble  for  the  device  to  operate  at  ex¬ 
tremely  high  frequencies.  Oscillation 
frequencies  higher  than  2000  mega¬ 
cycles  have  already'  been  obtained, 
matching  advanced  transistor  per- 
tormance.  and  frecfuencies  of  more 
than  10.000  megacycles  are  exf)ected 
in  the  near  future. 

When  used  as  switches,  tunnel 
diodes  have  functioned  in  a  fraction 
of  a  milli-microsecond — from  10  to 


100  times  as  fast  as  the  fastest  tran¬ 
sistor.  The  device  also  resists  the 
damaging  effects  of  nuclear  radiation; 
because  it  is  less  dependent  on  the 
structural  perfection  of  its  crystal 
'  than  is  the  transistor,  it  is  much  less 
affected  by  the  damage  that  radiation 
can  do  to  sUch  crystal  structures. 

As  an  electrical  circuit  element, 
the  tunnel  diode  exhibits  characteris¬ 
tics  yvhich  allow  it  to  be  used  in  a 
variety  of  applications,  such  as  an 
amplifier,  a  generator  of  radio-fre- 
(fuency  poyver,  and  a  switching  de¬ 
vice.  Entire  circuits  for  some  appli¬ 
cations  may  be  formed  on  a  single 
semiconductor  structure. 

Although  the  improved  tunnel  diode 
is  still  in  the  ex])erimental  stage  and 
is  not  yet  commercially  available, 
(ieneral  Electric  has  plans  to  otfer 
experimental  samples  for  use  in  cir¬ 
cuit  design  yvithin  the  next  feyv 
mofiths. 

•  •  • 

A  silicon  transistorized  tone  tele¬ 
metering  sy  stem  capable  of  operatio?i 
yvithin  associated  EM-FM  telemeter¬ 
ing  system  has  been  develoj)ed  bv 
.Solid  State  Electronics  (]o..  \  an  Nuys, 
Calif. 

Described  as  a  high-temj)erature 
generating  system,  tlie  unit  is  de¬ 
signed  to  indicate  the  occurrence  and 
setfuence  of  remote  functions  through 
catastrophic  environmental  extremes. 
Output  is  controlled  by  means  of  a  re¬ 
mote  28  volt  D.C.  supply  through  a 
gated  syvitcli.  The  opening  of  anv  or 
all  gates  alloyvs  the  respective  oscilla¬ 
tor  outputs  to  appear  on  the  common 
bus  of  the  summing  amplifier  yvhere 
thev  are  mixed.  The  mixed  composite 
signal  is  amplified  and  may  be  fed  to 
a  transmission  line  or  to  a  voltage- 
controlled  sub-carrier  oscillator  for 
conversion  to  FM  yvithin  a  specified 
I  RIG  band.  Tone  frequencies  may 
range  from  25  cps  to  100  kcps. 

Silicon  transistors  are  used  through¬ 
out  the  system,  designated  as  Model 
T-108.  and  emphasis  is  placed  on 
achieving  stability'  as  a  function  of 
supply  voltage,  temperature,  shock, 
acceleration  aiid  vibration. 

•  •  • 

An  analog  computer,  developed 
specifically  for  petroleum,  chemical 
and  other  processing  industry  ap|)li- 
cations.  provides  for  re})etitive  oper¬ 
ation  at  50  solutions  per  second.  This 
enables  processing  engineers  to  vary 
equation  coefficients  and  observe  re¬ 
sultant  effects  continuously  on  a  1 7- 
inch  oscilloscope. 

Manufactured  bv  Conjputer  .Sys¬ 
tems.  Inc.,  formerly'  knoyvn  as  Mid- 
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RECORD  TELEVISION 
PICTURES  ON  TAPE 


AMPEX  VIDEOTAPE’^  TELEVISION  RECORDER 


The  simplicity  of  tape  recording  is  brought  to  closed  circuit  television 
applications  with  the  Ampex  VR-IOOOB.  Picture  and  sound,  or  4,000,000+ 
cycle  data  are  recorded  with  advantages  not  available  with  film  or  other 
data-recording  media. 

IMMEDIACY  The  picture  being  recorded  -  either  from  a  direct  or 
beamed  signal  from  the  television  camera  — can  be  monitored  as  it  is 
recorded.  Moments  later,  when  rewound,  the  tape  can  be  replayed  on 
the  TV  monitors. 

SECURITY  You  record,  duplicati;  and  play  back  your  recording,  inde¬ 
pendent  of  any  outside  service.  And  the  recordings  can  be  sent  at  your 
discretion  to  any  other  Ampex  equipped  facility  for  playback. 

SAFETY  The  Recorder  can  be  placed  In  a  safe,  remote  location,  com¬ 
pletely  removed  from  the  television  camera.  The  success  of  the  record¬ 
ing  Is  not  conditioned  by  the  safe  return  of  the  camera. 

LIVE  QUALITY  The  complete  grey  scale  is  captured.  Video  playbacks 
look  “live”.  There  are  two  separate  audio  channels  simultaneously  re¬ 
corded  on  the  same  tape  for  auxiliary  data  or  sound. 

SIMPLICITY  96  minutes  of  both  picture  and  sound  can  be  recorded  on 
a  reel  of  2-inch  wide  magnetic  tape. 

ECONOMY  Full  color  recording  can  be  made  on  the  same  tape  used 
for  black  and  white,  requiring  only  the  addition  of  a  single  electronics 
rack.  Tape  recording  is  less  expensive  than  any  other  recording  media. 


ULTRA-HIGH  RESPONSE 

DATA  RECORDER  The  Ampex  Videotape  Television  Recorder  is 
not  limited  to  television  recording.  It  will  record  electronic  sig¬ 
nals  ranging  from  0  to  more  than  4,000,000  cycles/ per/ sec.  storing 
up  to  a  million  bits  of  Information  in  less  than  4  Inches  of  tape, 
2  inches  wide. 


Graduate  engineers,  thoroughly  versed  in  government  and 
military  applications  and  procedures  are  available  at  Ampex  to 
answer  your  questions.  Address  inquiries  to  Department  304-1. 

A  booklet  “Advanced  Applications”  and  a  technically 
complete  brochure  “VR-IOOOB”  are  yours  for  the  asking. 

934  CHARTER  ST.*  REDWOOD  CITY,  CALIF.*  EMERSON  9-7111 
Offices  and  Representatives  in  Principal  Cities 

Throughout  the  World 


1 

Ampex 

\\  /  '^ 

VIDEOTAPE 

CORPORATION 

1  vy 
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Century  Instruniatic  Corp.  of  New 

ork  City,  the  MC-5900  Master  Pro¬ 
cess  Computer,  initially  equipped  with 
202  operational  amplifiers,  60  elec¬ 
tronic  multipliers,  and  20  ten-segment 
diode  function  generators  as  basic 
computing  elements,  is  expandable 
to  more  than  twice  this  size. 

The  basic  computer  employs  ex¬ 
panded  circuit  logic,  so  that  a  pur¬ 
chase  computer  may  be  expanded  in 
the  field  on  a  “l)uilding  block”  basis 
without  rewiring  or  mechanical  modi¬ 
fication. 

Expansion  may  be  accomplished  in 
function  as  well  as  in  size,  the  com¬ 
pany  states. 

•  •  • 

A  proposed  industry-wide  code 

establishing  standard  test  methods 
for  relays  is  scheduled  to  be  circu¬ 
lated  this  fall  for  comment  and  ap¬ 
proval  to  producers  of  triggering  de¬ 
vices. 

Art  Wood,  relay  engineer  with  the 
Leach  ('orp.  in  Lns  Angeles,  and  a 
member  of  the  American  Standards 
Association  committee  drafting  the 
code,  said  distribution  will  follow’  a 
review  meeting  to  be  held  in  New 
\  ork  this  month. 

The  proposed  test  code.  W'ood  said, 
is  of  special  importance  because  of 
the  tightening  reliability  require¬ 
ments  of  the  missile  and  satellite  pro- 
gram,  which  relies  heavily  on  relays 
to  trigger  various  control  and  firing 
devices. 

•  •  • 

Project  MICHIGAN,  the  long- 
range  research  project  in  combat  sur¬ 
veillance  undertaken  for  the  Army  by 
the  Willow  Hun  Laboratories  of  the 
I  niversitv  of  Michigan  was  visited 
recently  by  Secretary  of  the  Armv. 

ilber  M.  Hrucker. 

T  he  Secretary  y\  as  shown  radar 
and  infrared  devices  which  yvill  allow 
future  combat  commanders  to  obtain 
a  greater  amount  of  information 
about  the  enemy  on  the  battle  area 
faster  than  their  |)redecessors  ever 
could. 

Navigation  and  guidance  devices 
were  also  included  in  the  display  as 
yvere  front-line  radar  systems  and  a 
ru  by  MASER  (M  icrovvave  Amplifica¬ 
tion  by  Stimulated  Emission  of  Radia¬ 
tion)  amplifier — which  is  a  loyv  noise 
raflio  microyvave  am|)lifier. 

Reported  to  be  impressed  with  the 
achievements,  the  Secretary  urged  the 
scientists  to  continue  their  efforts  and 
to  hasten  the  laboratory  models  to 
stages  of  development  suitable  for 
])roduction. 


The  preliminary  development  of  a 

recrystallized  synthetic  mica  sheet 
yvas  disclosed  at  a  conference  held  at 
the  Synthetic  Mica  Company’s  Tech¬ 
nical  Center  in  Caldwell,  N.  J.  The 
meeting  yvas  attended  by  representa¬ 
tives  of  the  General  Services  Admini¬ 
stration.  the  National  Bureau  of 
Standards,  the  U.  S.  Bureau  of  Mines, 
the  General  Electric  Company,  Sylva- 
nia  Electric  Products  Inc.  and  the 
Sy  nthetic  Mica  Co.,  a  division  of  the 
Mycalex  Corp.  of  America. 

Each  of  these  companies  has  been 
conducting  a  research  and  develop¬ 
ment  program  for  the  General  Serv¬ 
ices  Administration  to  develop  a  mica 
substitute  suitable  for  use  in  electron 
tube  spacers  and  capacitors. 

Recrystallized  synthetic  mica  is 
prepared  from  an  initial  synthetic 
mica  paper  material  consisting  of 
small  platelets  of  synthetic  mica  yvhich 
have  been  reconstituted  by  a  paper 
making  process.  Subsequent  treat¬ 
ment  of  this  paper  under  pressure 
and  at  temperatures  in  the  1350°- 
1400°  C  range  results  in  the  forma¬ 
tion  of  a  new  crystal  line  structure 
having  exceptional  properties.  "Phese 
properties  have  been  described  in 
terms  of  a  dielectric  strength  of  9(M) 
to  1300  volts  per  mil  and  a  tensile 
strength  value  of  several  thousand 
pounds  per  spuare  inch. 

Although  the  material  is  not  vet 
available  commercially.  Mvcalex  be¬ 
lieves  it  has  excellent  ])ossibilities  for 
future  militarv  and  commercial  elec¬ 
tronic  and  electrical  application. 

•  •  • 

A  Government  scientist  believes 
American  children  are  getting  yvrong 
ideas  about  the  atom  yvith  which  thev 
yvill  have  to  deal  more  and  more  as 
they  groyv  up. 

According  to  Dr.  Randall  Caswell, 
who  has  six  youngsters  of  his  oyvn. 
the  atom  is  usually  pictured  as  a  nu¬ 
cleus  with  a  number  of  electrons  or¬ 
biting  around  it  in  a  regular  ])attern. 
like  planets  revolving  about  the  sun. 
Although  this  makes  an  attractive 
synd)ol.  Dr.  Casyvell.  chief  of  the 
neutron  pin  sics  section.  National 
Bureau  of  Standards,  reports  its 
about  thirty  years  out  of  date. 

Although  we  can  t  see  atoms,  pin  si- 
cists  have  been  learfiing  by  experi¬ 
ments  how  they  yvould  look  if  thev 
were  visible.  An  atom,  scientists 
agree,  consists  of  a  positively  charged 
nucleus  and  one.  several  or  many 
negatively  chaiiied  electrons  in  mo- 
tion  around  and  near  it. 

The  |)icture  of  an  atom  as  a  nucleus 
surrounded  b\  one  or  several  elec- 
trons  nK)y  ing  in  symmetrical  elliptical 


paths  came  in  al»out  1916.  Ten  years 
later  scientists  discarded  it  in  favor 
of  the  “electron  cloud”  conception 
suggested  by  Eryvin  Schroedinger  of 
Germany,  l)ut  it  clings  to  life  in  car¬ 
toons.  symbols  and  school  textbooks. 

Dr.  Caswell  points  out  that  in 
Schroedinger  s  atom  the  electron  does 
not  travel  in  a  fixed  orbit  about  the 
nucleus,  and  yve  can  never  knoyv 
exactly  yvhere  the  electron  is.  but  we 
can  picture  its  path  as  a  cloud,  like 
the  blur  made  by  a  spinning  airplane 
propeller. 

Dr.  Casyvell  plans  to  publish  his 
ideas  on  the  forms  of  the  atom  and 
molecule  in  a  book  for  high  school 
students  to  be  illustrated  by  his  yvife. 
Copies  of  drayvings  of  atoms  may  be 
obtained  from  the  Office  of  Technical 
Information.  National  Bureau  of 
Standards.  W  ashington.  1).  C. 

•  •  • 

A  new  micro-miniaturized  elec¬ 
tronic  circuit  has  recently  been  ])ro- 
duced  as  the  result  of  a  special  re¬ 
search  program  begun  last  Septem¬ 
ber.  The  circuit,  developed  by  Melj)ar. 
Inc.,  of  Falls  (diurch.  \  a.,  contains  15 
electronic  conq)onents  including: 
transistors,  capacitors,  diodes  and  re¬ 
sistors  mounted  on  a  ceramic  base 
.625  inches  s(|uare  and  .020  inches 
thick  and  vet  is  smaller  than  a  five 
cent  coin,  according  to  the  coni|)any. 
It  is  considered  to  be  potentially  more 
reliable  than  its  larger  counterpart 
due  to  feyver  connections  yvhich  reduce 
the  possibility  of  failure. 

riie  first  micro-miniature  circuit 
yvas  built  completely  by  liand  yvith  the 
aid  of  a  »nicrosco|)e.  Sifice  then  a 
micromanipulator  has  been  intro¬ 
duced  to  aid  the  precision  positioning 
of  the  minute  components  yvhich  are 
part  of  the  circuit. 

•  •  • 

The  Communications  Products  De¬ 
partment,  (/cneral  Electric  Co.  has 
unveiled  an  advance  design  of  tran¬ 
sistorized  tyvo-way  radio  ecjuipment 
said  to  contain  the  highest  powered 
transistorized  models,  the  smallest 
sizes  and  the  loyvest  battery  drain 
ey^*r  to  be  made  commercially  ayail- 
able  in  the  mobile  communications 
field. 

30  be  manufactured  in  tin*  (iE 
Lynchburg.  Va.  plant  and  marketed 
immediately  ,  the  ecjuipmenl  has  been 
designated  as  the  (kmeral  Electric 
IVansistorized  Progress  Line  and 
yvill  be  available  in  units  up  to  75 
watts — claimed  to  be  the  highest  out¬ 
put  achieved  to  dale  in  transistorized 
communications,  1  he  lO-walt  units 
measure  Ik’s"  yvide.  12"  long  and  4" 
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ELECTRONIC  LIFE  PRESERVERS  FOR  THE  MISSILE  AGE 


'riiey’re  known  as  countermeasures. 

'^I’o  you,  they  c()uld  represent  the 
(iifTerence  between  life  and  death. 

"^rheir  job:  to  make  mi.ssiles  mi.ss. 

Active  countermeasures  may  jam  the 
radar  which  guides  a  missile.  Or  blind 
its  electronic  eyes.  Or  deflect  it  from  its 
course.  Or  help  .seek  it  out  and  destroy 
it — miles  from  its  target. 

They  Cannot  Wait 

If  an  attack  ever  comes,  there  are  only 
minutes  in  which  to  act. 

I'^r'^r  is  one  of  the  companies  holding 
the  stop  watch. 

More  than  15  years  ago,  in  fact,  the 
Department  ofDefen.se  anticipated  mis¬ 
sile  warfare  and  a.ssigned  to  coun¬ 
termeasure  development. 

Since  then,  many  have  been  perfected. 
Others  are  now  being  tested.  Still  others 
are  being  rushed  to  completion.  Some 
are  active  countermeasures.  Others  are 


pa.ssive  countermeasures,  which  record 
hostile  electronic  activities. 

Hundreds  of  TDr  scientists  and  tech¬ 
nicians,  specialists  in  fields  such  as 
physics,  astronautics,  electronics,  chem¬ 
istry  and  metallurgy,  are  devoting  their 
energies  to  the  job. 

At  their  dispo.sal  are  the  facilities  of 
101  growing  research  and  manufactur¬ 
ing  plants. 

Many  Other  Big  Jobs 

Countermeasure  development  is  one  of 
the  many  areas  in  which  11^’’  is  engaged 
for  the  defense  of  the  United  States. 

Ouiding,  controlling  and  testing  mis¬ 
siles — to  defend,  to  retaliate — is  another 
vital  area  of  activity. 

Still  another  is  the  creation  of  a  split- 
second  global  communications  system 
for  the  Strategic  Air  Command. 

And  the  development  of  earth  satel¬ 
lites  another. 

The  all-important  job  of  operating 
and  maintaining  the  Db]W  Line,  our 


Distant  Early  Warning  radar  network 
in  the  Arctic,  is  also  an  ITT  assignment. 

Countermeasures  Come  First 

The  potentiality  of  missile  warfare  is  a 
fact  we  must  face  squarely,  realistically 
and  quickly.  Countermeasures  must  be 
on  call.  ITT  will  help  to  get  them  there 
in  time. 


.  .  .  the  largest  American-ou  ned  world-wide 
electronic  and  telecommunication  enterprise, 
with  101  researclrand  manufacturing  units,  14 
operating  companies  and  130,000  employees. 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION  67  Broad  Street,  New  Vork  4,  N.  Y. 

ITT  COMPONENTS  DIVISION  •  ITT  FEDERAL  DIVISION  •  ITT  INDUSTRIAL  PRODUCTS  DIVISION  •  ITT  LABORATORIES  •  INTELEX  SYSTEMS  INCORPORATED 
AIRMATIC  SYSTEMS  CORPORATION  •  KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY  •  ROYAL  ELECTRIC  CORPORATION  •  FEDERAL  ELECTRIC  CORPORATION 
AMERICAN  CABLE  &  RADIO  CORPORATION  •  INTERNATIONAL  STANDARD  ELECTRIC  CORPORATION  •  INTERNATIONAL  ELECTRIC  CORPORATION 
ITT  COMMUNICATION  SYSTEMS.  INC.  •  LABORATORIES  AND  MANUFACTURING  PLANTS  IN  20  FREE-WORLD  COUNTRIES 
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high,  and  contain  only  three  tubes. 
Even  "with  the  size  reduction,  the 
units  outperform  larger  convention¬ 
al  models. 

The  entire  assembly  is  made  of 
modules  which  plug  into  each  other, 
facilitating  quick  field  repairs.  The 
units  will  be  available  in  both  nar¬ 
row  band,  for  new  licensees,  and 
wide  band,  for  replacement  use  in 
existing  communication  systems 
where  desired. 


A  transistorized,  high-writing  speed, 
20  cps-2()0  kc  graphic  level  recorder 
(Type  1521-A)  with  a  variety  of 
uses  in  electronics,  acoustics  and 
other  branches  of  physical  sciences 
and  engineering,  is  now  available 
from  General  Radio  Co.,  West  Con¬ 
cord,  Mass. 

The  instrument  records  the  rms 
magnitude  of  an  ac  voltage  (on  a 
logarithmic  scale  I  rather  than  the 
instantaneous  value  and  can  plot  the 
output  of  an  ac  device  as  a  function 
either  of  time  or  some  other  para¬ 
meter  that  can  be  made  time  depend¬ 
ent,  such  as  frequency. 

A  high-speed  null-seeking  servo¬ 
mechanism,  of  novel  design,  serves 
to  position  a  logarithmic  potenti¬ 
ometer  and  a  pen  to  produce  an  ink 
trace  on  rectilinear  paper.  Three 
interchangeable  potentiometers,  with 
ranges  of  20,  40  and  80  db,  are 
available.  Maximum  writing  speed 
is  adjustable  up  to  20  inches  jier 
second. 

A  wide  range  of  paper  speeds  are 
provided  2.5  in/min,  7.5  in/min,  25 
in /min  and  75  in/min.  This  flexi¬ 
bility  of  speeds  permits  not  onlv 
long-period  studies  of  noise  produced 
by  traffic,  office  machinery,  indus¬ 
trial  processes  and  potential  hearing- 
damage  environments,  but  measure¬ 
ments  of  short-duration  transients. 
Basically,  the  instrument  can  be  used 
to  plot  not  only  level  versus  time  and 
lever  versus  frequency,  but  analyze 
frequencies. 

l)i  mensions  of  the  recorder,  avail¬ 
able  for  bench  or  relay-rack  mount¬ 
ing.  are:  9"  high  x  19]/*"  wide  x 
14Vt"  dee)),  over-all.  In  either  bench 
or  relay-rack  design,  and  for  50  or 
60-cvcle  su|)])lv.  the  1521-A  is  jiriced 
at  S995. 


The  V-Dot  Indicator,  a  shock  de¬ 
tection  system  caj)able  of  |)r()tecting 
shipments  of  delicate  e(|ui|)ment  and 
instruments  in  transit,  has  one  mov¬ 
ing  ])art.  an  indicating  ball,  held  in 


center  position  1)}  a  controlled  mag¬ 
netic  field,  factory-set  to  withstand 
normal  handling  and  shocks  up  to  a 
pre-set  standard.  A  shock  greater 
than  the  allowable  maximum  from 
any  direction  in  a  single  ))lane  will 
dislodge  the  ball  from  the  center  and 
trap  it  against  the  edge  of  the  circle. 
A  set  of  two  or  three  indicators  will 
protect  shipments  from  shocks  from 
all  directions.  Once  the  indicating 
ball  is  trigged  it  can  be  moved  back 
to  the  center  only  by  breaking  the 
lead  ins)3ector's  seal  and  opening  the 
case. 

The  V-I)ot  Indicator  was  develo)3ed 
by  Inertia  Switch,  Inc.,  of  New  York. 

•  •  • 

Experimental  production  of  lighN 
wall  seamless  metal  tubing  that  can 
be  shi|)|)ed  in  ribbon  form  and  in¬ 
flated  at  the  ))oint  of  use  will  liegin 
this  fall  by  Calumet  &  llecla.  Inc.,  of 
Allen  Park,  Mich. 

The  new  material  will  be  known  as 
‘‘Strubing”  ( stri|)  tubing!  and  is  said 
to  promise  potential  innovations  for 
such  industries  as  construction,  elec¬ 
tric  fxiwer  distribution,  communica¬ 
tions,  rockets  and  missiles,  farming, 
jiackaging,  and  chemical  manufactur¬ 
ing. 

Calumet  describes  the  major  ad¬ 
vantages  of  Strubing  as  first.  |)oint- 
of-use  inflatability  which  makes  it 
|)ossible  to  ship  thin-wall  tubing  eco¬ 
nomically  —  since  only  the  tulie 
“walls*’  are  ship))ed  and  not  the 
“hole*’  and  second,  the  |)rocess  used 
in  making  Strubing.  Technically 
classified  as  cold  rolling,  the  jirocess 
provides  an  economical  means  of 
|)roducing  thin-vvall  tubing  of  materi¬ 
als  and  in  thickness  either  unavail¬ 
able  today  or  available  only  at  |)ro- 
hibitive  cost. 

•  •  • 

The  newly  developed  vernitel,  a 

revolutionary  departure  in  the  field 
of  FM/FM  telemetry  which  is  to 
make  jiossilile  for  the  first  time  the 
transmission  of  data  with  high  ac¬ 
curacy  over  standard  existing  FM/ 
FM  telemetering  systems,  was  recent¬ 
ly  shown  by  Hoover  Electronics  Co.. 
Timonium,  Md.,  subsidiary  of  the 
Hooyer  Co.,  North  Canton,  Ohio. 

\ernitel.  according  to  engineers  on 
the  staff  of  the  electronics  research 
and  develoj)ment  firm  resjionsible  for 
its  |)erfection,  u|)grades  telemetry 
system  accuracy  to  a  |)oint  at  yvhich 
it  is  com|)arable  to  that  of  PCM  sys¬ 
tems.  yvith  a  minimum  of  alteration 
or  additional  investment  at  either  tlie 
transmitting  or  receiving  end.  The 
heart  of  Vernitel  is^  a  special  quan¬ 


tizer  yvhich  continuously  sejiarates 
the  information  voltage  into  a  coarse 
voltage  of  10  discrete  levels,  and  a 
vernier  of  residue  voltage. 


Names  in  the  News 


Frank  A.  Gunther  has  been  elected 
Executive  Vice  President  and  (general 
Manager  of  Radio  Engineering  Lab¬ 
oratories,  Inc.,  a  yvholly -owned  sub¬ 
sidiary  of  Dynamics  Corporation  of 
America.  In  his  neyv  post  as  opera¬ 
tions  head  of  I)(7\*s  “communica¬ 
tions  subsidiary,’  he  yvill  direct  the 
comj)any*s  multifaceted  activities  in 
the  communications  field. 

Frederick  R.  Lack  has  been  elected 
to  the  Board  of  l)i  rectors  of  DuKane 
(x)rporation  and  of  .S|)rague  Electric 
('o.  He  retired  from  his  j>osition  as 
Vice  President  of  Western  Electric 
(^)m|)any  in  August  1958. 

Brigadier  General  Kenneth  F. 
Zitzman,  former  Dejiuty  Comman¬ 
dant,  Industrial  College  of  the  Armed 
Forces.  Fort  Lesley  J.  McNair,  retired 
recently  and  has  joined  IT^T.  His 
offices  yvill  be  located  in  Paris. 

Walter  A.  Kirsch  has  joined  Servo 
(]or|)oration  of  America  as  a  sales 
engineer  in  the  Weapons  Sub-Systems 
Sales  l)e|)artnient.  Mr.  Kirsch  joins 
tlie  com|)any  folloyving  a  three-year 
association  yvith  Fairchild  Camera 
and  Instrument  Co.  as  su|)erintendent 
of  electrical  assembly  and  manufac¬ 
ture  on  the  SAGE  project. 

Brigadier  General  Charles  M.  Baer 

has  become  Commandant  of  the  U.  S. 
Army  Signal  School.  FOrt  Monmouth, 
N.  J.  Previously,  he  yvas  in  Paris  as 
(Tiairrnan  of  the  F.uro|)ean  Military 
Communications  Coordinating  Com¬ 
mittee  of  NATO  and  (diairrnan  of  the 
(nvil  (Communications  Planning  (Com¬ 
mittee  of  the  North  Atlantic  Council, 
NA10.  . 

Howard  A.  Zeimer  has  been  |)ro- 
moted  to  the  |)osition  of  Manager  of 
the  Military  Liaison  l)e|)artme'nt  of 
(CBS  Laboratories.  Stamford,  (Conn. 
Prior  to  his  a|)])ointment  last  year 
as  Assistant  Manager  of  the  Depart¬ 
ment,  Mr.  Zeimer  had  served  as  Field 
Liaison  Rej)resentatiy e  for  Radiation, 
Inc.  and  llycon  Vlanufacturing  (Co. 

James  W.  Goodin,  who  served  more 
tlian  thirty  years  with  the  U.  S.  Army 
Signal  Cor|)s  Research  &  Develo))- 
ment  Laboratory  at  FT.  Monmouth, 
N.  J.,  died  August  14.  As  a  pioneer 
yyith  the  R  &  I)  Program,  Mr.  Goodin 
contributed  much  in  bringing  it  to 
its  ])  resent  im))or  lance  within  the 
Army  and  De|)artment  of  Defenst*. 
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HALF  CUBIC  INCH  90  DB  AMPLIFIERS 
FEATURE  NEW  CERAMIC  TRANSFORMERS 

New  455  kc  three-stage  amplifiers  developed  by  the 
U.S.  Army  Signal  Corps  utilizing  the  facilities  and 
competence  of  General  Electric  provide  as  much  as 
90  db  gain  with  5  kc  bandwidth  in  a  volume  of 
one-half  cubic  inch.  This  degree  of  miniaturization 
evolved  from  sustained  research  and  development 
in  solid  state  filters,  delay  lines  and  transformers 
at  the  Electronics  Laboratory,  Electronics  Park. 

The  unique  bar-shaped  transformers  developed 
for  these  amplifiers,  combined  with  improvements 
in  existing  ferro-electric  ceramics,  permits  the  most 
compact  packaging  with  extreme  gain.  This  achieve¬ 
ment  in  research  and  development  is  indicative  of 
General  Electric’s  technical  competence  in  defense 
electronics.  227-2 

Th)gre^s  /s  Our  Most  /mpor^anf  P^tfucf 

GENERAL^  ELECTRIC 

Defense  Electronics  Division 
Heavy  AAilitory  Electronics  Department 
Syracuse,  New  York 
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HOW  PHOTOGRAPHY  WORKS,  by 
H,  J,  W^alls,  The  MacMillan  Co,,  ISeiv 
York,  1959,  351  pages,  $8.50. 

Phis  is  intended  for  those 

interested  in  the  scientific  hack- 
^Mound  of  photograpliy.  It  explains 


f^ovks 


hilities  are  endless  and  consequently 
the  cause  of  much  confused  thinking 
and  man)  douhts.  How  far  will  it 
reach  and  where  will  it  lead  us?  How 
little  is  known  of  control  and  cofn* 
munication  systems,  a  study  some¬ 
times  called  cyhernetics.  and  its  ap¬ 
plication  as  automation.  Although 
there  is  much  exciting  development 
of  the  various  disciplines  of  logic. 
psychologN.  physiology  and  philoso¬ 
phy  in  these  new  fields,  these  are  not 
purely  the  problems  of  the  scientist: 
there  is  prohahly  no  one  whose  life 
will  not  he  influenced  hv  automation. 


the  whole  of  the  photographic  pro¬ 
cesses  hy  taking  the  reader  on  an  in¬ 
formative  and  entertaining  tour 
through  several  regions  of  modern 
science — optics,  chemistry,  and  visual 
perception. 

The  guide.  H.  J.  \\  alls,  a  Scotsman, 
is  a  graduate  (  B.Sc.  aiid  Ph.l).  I  of 
Kdird)urgh  I  niversit)  who  also  did 
post-graduate  work  in  physical  chem¬ 
istry  at  Munich  and  Bristol.  He  is 
presently  director  of  the  Forensic 
Science  Lahoratorv  in  Newcastle. 
F.ngland.  He  treats  the  subjects  of  ex¬ 
posure.  development,  printing,  and 
color  in  common  sense  languasre  that 
doesn’t  omit  the  difficult  parts.  W  hen 
])enetrating  beneath  the  surface  of 
these  subjects,  the  author  supplies  in 
graded  doses  the  scientific  facts  and 
reasoning  necessarv  for  their  under¬ 
standing. 

Flaving  read  this  book.  \ou  mav  or 
may  not  become  a  better  photogra¬ 
pher — but  vou  will  at  least  know  wbv 
some  people  are. 

AI  TOMATIOJS.  CYRKR\t:TICS  AM) 

SOCIETY,  by  F,  H,  George,  Ph.D. 

Philosophical  Library,  V ..  1959. 

283  pages.  $12.00. 


THE  SOVIET  AIR  A^D  ROCKET 
FORCES,  Editetl  by  Asher  Lee. 
Frederick  A.  Praeger,  Inc.,  JSetc 
York.  1959.  311  pages,  $7,50. 

As  we  move  further  into  the  age  of 
guided  inissiles.  the  strength  of  the 
Soviet  air  and  rocket  forces  becomes 
ati  increasingly  powerful  factor  iii 
the  future  strategic  planning  of  the 
Western  world.  In  this  book,  whicb 
is  a  companion  volume  to  The  Soviet 
\avY  ( Reviewed  in  SiGNAi.,  April 
19.59).  American.  British.  German 
and  Russian  experts  pool  their  knowl¬ 
edge  to  provide  a  comprehensive, 
authoritative  evaluation  of  Russian 
air  strength  today. 

Numerous  aspects  of  Russian  ex- 
perience  regarding  .Soviet  air  power 
are  examined  ranging  from  the  daily 
life  and  training  of  a  .Soviet  airman  to 
t!ie  political  control  of  the  Soviet  Air 
F'orce:  from  the  historv  of  Soviet  air 
arms  to  a  projection  of  their  future. 

\  arious  experts  discuss  their  field 
of  experience:  a  former  Soviet  oflicer. 
a  militarv  editor,  a  Luftwaffe  com- 
mamler.  a  British  Air  Chief  Marshal, 
ami  others. 


Ihose  individuals  who  are  acuteb 
aware  of  the  scientific  de\elopments 
w  hich  confront  world  ci\ ilizatioTi  and 
their  potential  to  advance  or  destro\ 
it.  will  perhaps  find  clarification  in 
this  book  of  some  of  tbe  problems 
involved  in  alijrning  scientific  prog¬ 
ress  with  that  of  human  society. 

Automation  —  one  of  modern 
science  s  most  striking  manifestations 
— scientific'  methods  of  organization, 
how’  the)  mav  be  viewed  in  the  evolu¬ 
tion  of  science  and  the  social  changes 
which » scientific  planning  will  bring 
are  dealt  witli  in  this  book. 

Tbe  age  of  automation  will  see 
whole  fields  of  dailv  human  labor  rev¬ 
olutionized  and  lives  shaped  and 
moldc'd  by  the  machine.  The  possi- 


COMPREHE^isiVE  A  ?iA  L  Y  Tl  CA  L 
CHEMISTRY,  Volume  1,  Part  A. 
Edited  by  Cecil  W  ilstm  and  David 
Wilsort.  Elsevier  Publ.  Co.,  N.Y.. 
CD,  Van  !\ostrnnd  Co.,  Inc.,  distribu¬ 
tor*^).  I^'O.  577  pages. 

Comprehensive  Analytical  Chemis¬ 
try  will  comprise  five  volumes,  some 
consisting  of  several  parts  and  c'over- 
ing  all  tN  pes  of  anaivtical  determina¬ 
tions.  Volume  One.  Part  A.  deals  with 
introductorx  and  general  material 
that  ma\  be  of  importance  in  an) 
branch  of  anaKtical  chemistr).  and 
with  processes  of  such  long  standing 
tliat  the\  are  usually  referred  to  as 
classical  anaivses. 

Recent  dcnelopments  in  analytical 
chemistrv  have  made  it  highly  desir: 


able  that  branches  already  well-es¬ 
tablished  should  be  reappraised  in 
the  light  of  new  knowledge  and  mod¬ 
ern  materials.  By  obtaining  contribu¬ 
tions  from  experts  in  their  own  fields, 
it  has  been  possible  to  present  authori¬ 
tative  ac'counts.  often  from  several 
different  aspects,  of  suc'h  fundamen¬ 
tal  topic  s  as  the  nature  of  the  materi¬ 
als  used  b)  the  analyst,  problems  of 
sampling  and  statistics  as  they  affec  t 
anal)  sis  and  methods  of  weighing  and 
of  measuring  volume.  Receiit  cleveloj)- 
ments  such  as  organic  reagents  and 
the  applic-ation  to  ifiorganic  anal)  sis 
of  extraction  methods  are  also  dis¬ 
cussed. 

I  here  are  c'omplete  and  uj)-to-date 
sections  dealing  with  gas  analysis, 
(jualitative  inorganic  and  organic 
anal)  sis.  and  general  asj)c*cts  of 
gravimetric  analysis,  d'he  remain¬ 
ing  c'lassic'al  material  w  ill  be  |)resented 
in  the  succ‘c*eding  parts  of  Volume  I. 

MATHEMATICAL  PROGRAMMIISG 

AM)  ELECTRICAL  !\ETWORKS,  by 

Jack  B.  Dennis,  Co-published  by  The 

Technology  Press  of  M.l.T,  and 

John  Wiley  &  Sons.  Inc..  Y,. 

1959.  186  pages,  $4.50, 

A  new  |)oint  of  view  on  mathemati¬ 
cal  programming  based  on  an  analogy 
with  electrical  fietworks  is  ])resented 
in  the  third  volume  of  a  series  pub¬ 
lished  bv  Tbe  IVchnologv  Prt^ss. 

Pile  series  is  designed  to  make 
selected  tirnel)  and  important  re¬ 
search  studies  more  readilv  ac'cessible 
to  libraries  and  independent  workers. 

I  he  researc'h  reported  in  this  volume 
was  part  of  the  program  ufidertaken 
bv  the  author  toward  the  Doctor  of 
.Science  in  FdcMtrical  Flngifieering  at 

M.l.T. 

It  is  shown  that  any  direct-c  urrent 
electrical  network  made  up  of  cur¬ 
rent  sourc'es.  voltage  sourc'es.  ideal 
diodes  and  ideal  transformers  is 
e(|ui\alent  to  a  pair  of  duel  lifiear 
programs.  "Phis  relation  is  extended 
to  embrace  a  correspondence  between 
direct-current  networks  including  re¬ 
sistors  and  cjuadralic'  programining. 

A  simple  algorith  is  developed  for 
solvifig  diode-source  networks  which 
is  applicable  to  networks  flow  prob¬ 
lems  inc'luding  tbe  familiar  transpor¬ 
tation  problem.  A  procedure  for 
algebraic'alb  tracing  tbe  breakpoint 
curve  of  a  diode-source-rc*sistor-trans- 
former  network  is  derived,  and  cni- 
plo\ed  to  obtain  optimal  solutions  tc* 
general  linear  or  cjuadratic  programs. 
Ffinallv.  it  is  shown  that  the  dirtH'ticm 
of  steepest  descent  appropriate  to  a 
general  nrogramming  problem  is  de¬ 
termined  bv  a  (juadratic  program, 
and  a  metbod  using  this  result  is  ])ro- 
posed. 
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EQUIPMENT  FOR 
MOBILE  RADIO  SYSTEM 

TERMINALS 


Meets  strins'ent  V.S.  A.  F.  specification. 

Provides  dependable  high  grade  circuits. 

Can  be  used  with  line  or  cable  networks  as  well  as  radio  links. 

Readily  adaptable  to  large  or  small  system  requirements. 

Full  signalling  facilities,  dialling,  300-3400  c  s  speech  band. 

AS  SHOWN  AT  THE  ARMED  FORCES  COMMUNICATIONS  AND  ELECTRONICS  ASSOCIATION  EXHIBITION 


AUTOMATIC  TELEPHONE  AND  ELECTRIC  CO.  LIMITED 

STROWGER  HOUSE  •  ARUNDEL  STREET  •  LONDON  •  ENGLAND 
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n.I.k.  VEHICLE 
MOUNTED  TELEPHONE 
AND  TELEGRAPH 


T  he  adaptability,  fle.xibility  and  hifjh  quality  of  A.T.K. 
carrier  telephone/teleu:raph  channelling  equipment  has  once 
atrain  been  demonstrated  by  its  application  to  a  \  ital  U.S.  A.  K. 
defence  re(iuirement. 

Compactly  mounted  with  associated  Marconi  radio  equipment 
in  suitable  \’ehicles,  it  forms  a  major  part  of  the  equipment  _ 
of  a  lan^e  number  of  strateiric  mobile  si<jnal  units. 


Chapter  News 

(Continued  from  jmf'e  62) 

Scott-St.  Louis 

Over  100  members  and  guests  were 
present  at  the  June  12  dinner-meeting 
of  the  ehapter.  After  the  new  members 
and  officers  were  introduced,  Henry  M. 
Altepeter.  Inventory  and  Cost  Engineer 
for  Southwester  Bell  Tel.  Co.,  gave  an 
illustrated  talk  entitled  Electronics, 
Automation  and  You. 

Seattle 

At  the  recent  annual  celebration, 
the  following  were  named  directors  of 
the  chapter  for  1959-1960:  Alfonzo 
Baird,  Western  Union;  Phil  Stewart, 
Alaska  Communication  System;  past 
president  Lee  David.  Boeing  Airplane 
Co.:  Capt.  James  P].  Parrott.  USN 
(Ret.),  and  Cdr.  Burton  H.  Weston, 
l)CO.  13th  Coast  Guard  District. 


Personnel  Available 

As  a  service  to  AFCEA  members,  SIG¬ 
NAL  will  make  space  available  in  this 
column  tor  those  members  who  are  inter¬ 
ested  in  employment  in  the  communica¬ 
tions,  electronics  and  photography  indus¬ 
tries.  Any  member  is  entitled  to  three 
insertions  in  the  magazine  on  a  space 
available  basis,  tree  ot  charge.  Please 
limit  your  notice  to  5  lines.  In  replying, 

employers  are  asked  to  address:  Box . , 

SIGNAL,  1624  Eye  St.,  N.W.,  Washing¬ 
ton  6,  D.  C.  Letters  will  be  torwarded 
to  the  AFCEA  member. 


FIELD  REPRESENTATIVE  with 
tliorough  knowledge  of  government 
procurement  practices  with  respect  to 
R&D  and  production  contracts  in  com¬ 
munications  and  electronics.  Presently 
employed  in  eastern  area,  desires  to 
relocate  in  Florida.  Box  150. 


Wen, I  erdllip  Cerl  ifica  tes 
and 


3. 


nia 


Available  for  immediate  purchase: 
Lapel  button  for  civilian  dress, 
bronze — SI. 50,  sterling — S2.50  and 
gold  —  $5.00.  AFCEA  official  medal, 
bronze  —  S3. 00.  silver  — S4.00  and 
gold  —  S5.00.  3”  dia.  decalcomania, 
4  for  SI. 00.  Membership  certificate, 
SI. 50. 

All  insignia  may  lie  ordered  from: 
AFCEA  Service  Dept.,  1624  Eye  St., 
X.  W..  Washington  6,  D.  C. 


National  Advertising  Representatives 

William  C.  Copp  &  Associates 


72  West  45th  St.,  New  York  36,  N.  Y. 
Murray  Hill  2-6606 

35  E.  Wacker  Dr.,  Chicago  1,  III. 
Financial  6-8242 
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APPLICATION  FOR  INDIVIDUAL  MEMBERSHIP 
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AGACS,  Experimental  Automatic  Ground/Air/ 
Ground  Communication  System  is  a  new  concept 
in  Air  Traffic  Control  Communications  to  meet  the 
accelerated  pace  of  increased  air  traffic.  Primary 
objectives  are  efficient  usage  of  frequency  spectrum, 
added  safety  through  increased  reliability  and  re¬ 
duced  burden  to  pilot  and  controller,  and  adapta¬ 
bility  to  all  classes  of  aircraft.  AGACS  provides 
compatibility  with  existing  ground  and  airborne 
corhmunication  equipment,  selective  addressing  of 
information,  and  a  minimum  number  of  frequency 
changes  during  flight.  The  system  utilizes  two-way 
time  division  data  trahsfer  over  existing  ground 


and  air  communication  links  to  provide  an  auto¬ 
matic,  mutual  exchange  of  information.  The  air¬ 
borne  facilities  display  to  the  pilot  the  last  sig¬ 
nificant  Air  Ground  and  Ground  Air  message 
quantities,  while  the  controller  may  recall  from 
central  memory-storage  equipment  the  last  Air/ 
Ground  and  Ground/Air  message  quantities  for 
display.  The  AGACS  program  is  still  in  the  devel¬ 
opmental  stage.  In  August,  1959,  RCA  provided 
initial  models  of  both  airborne  and  ground  equip¬ 
ments  for  the  Bureau  of  Research  and  Development 
of  the  Federal  Aviation  Agency  for  extensive  ex¬ 
perimentation  and  flight  tests. 
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Tmk(s) 


DEFENSE  ELECTRONIC  PRODUCTS 
CAMDEN.  N.J. 


^mae 


Storm  Cloud,  get  those  fingers  fiying! 
Mend  with  rawhide,  patch  with  sticks 
Too  late  now  to  get  uni  *fix'* . .  . 

Radar  got  no  Boniac  tubes! 

Redskin  radar  rests  in  ashes, 

White  men  use  urn  wood  for  fire,  now. 
Price  of  real  estate  is  higher  now  .  .  . 
Radar  had  no  Bomac  tubes! 

On  the  banks  of  Gitchie  Goomie 
Different  people  now  are  living. 

Every  year  they  give  Thanksgiving 
Radar  had  no  Bomac  tubes! 


See  the  Pilgrims  land  on  rock  there! 
See  them  cross  the  sky  blue  water! 
Redskins  know  they  hadn't  oughter, 
But  radar  got  no  Bomac  tubes! 

Beat  the  drum,  call  heap  big  powow, 
Call  the  braves  from  heap  big  teepee, 
Get  um  chief  to  put  on  toupee  — 
Radar  got  no  Bomac  tubes! 

Fixuni  Cavity,  Bald  Eagle! 

Get  um  faulty  Klystron  going! 

Heap  big  white  men  come  a-rowin 
And  radar  got  no  Bomac  tubes! 


Puritans 


On  the  banks  of  Gitchie  Goomie, 
Lake  the  white  men  call  Atlantic 
/ leap  big  redskins  going  frantic. 
Radar  oot  no  Bomac  tubes!  * 


Leaders  m  the  des!£n,  develop'nent  and  manufacture  of  TR,  ATR,  Pre-TR  tubes;  shutters; 
reference  cavities;  crystal  protectors,  silicon  diodes;  magnetrons;  klystrons;  duplexers; 
pressurizing  windows;  noise  source  tubes,  high  frequency  triode  oscillators;  surge  protectors. 

©  BOfVIAC  1959 


Offices  in  major  cities  Chicago  •  Kansas  City  •  Los  Angeles  •  Dallas  •  Dayton  •  Washington  • 
Seattle  •  San  Francisco  •  Canada:  R  0  R  Associates  Limited.  1470  Don  Mills  Road,  Don  Mills, 
Ontario  •  Export;  Maurice  I.  Pansier,  741-745  Washington  St.,  N.  Y  C.  14,  N.  Y. 
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BOTH 


HIGH  FREQUENCY 
SILICON  TRANSISTORS 


TYPES: 

2N495 

2N496 

2N1118 

2N1119 

2N1199 

2N1267 

2N1268 

2N1269 


2N1270 

2N1271 

2N1272 


Immediately  available  off-the-shelf, 
in  quantities  of  1  to  99,  from  your 
local  Philco  Industrial  Semicon¬ 
ductor  Distributor. 


•  LOW  SATURATION  RESISTANCE 

•  LOW  COLLECTOR  CAPACITANCE 

•  UNIFORM  CHARACTERISTICS 

•  HIGH  RELIABILITY 

For  reliable  performance  in  military  and  commercial  circuits  subject 
to  high  environmental  temperatures,  Philco  now  offers  a  full  range 
of  high  frequency  switching  and  amplifying  silicon  transistors  .  .  . 
in  both  PNP  and  NPN  types  (SAT*  and  SADT**). 

In  high  speed  circuits,  the  switching  types  provide  the  lowest 
saturation  resistance  at  high  junction  temperatures  .  .  .  permitting  up 
to  5  me  pulse  rates  using  saturated  configurations  and  up  to  30  me 
pulse  rates  with  non-saturating  techniques. 

The  excellent  high  frequency  response  of  the  amplifier  types  permits 
the  practical  design  of  communications  systems  at  frequencies  up 
to  60  me. 

For  complete  data  and  application  information,  write  Depc.  S-1059. 

''rraciemark  Philco  Corp.  for  Surface  Alloy  Transistor. 

’‘'Prademark  I’hilco  ('orj).  for  Surface  Alloy  Diffused-ba.se 'IVansistors. 


PHILCO. 

LANSDALE  TUBE  COMPANY  DIVISION  •  LANSDAI.E,  PENNSYLVANIA 


riio  |)li<)iie  is  at  Headcjuartcrs,  Stra- 
Ail  (!()ii)inai)(l.  In  the  event  of 
attack.  or<lers  would  he  ‘ri\en  over  it 
simultaneously  to  e\ery  SAC  base, 
thus  launehinj!:  a  massive  retaliatory 
force  af>;ainst  the  enemy. 

To  a  fjreat  extent.  America’s  defense 
comnumications  use  tlie  . existing  Bell 
dcle|)h  one  network,  which  operates  on 
land,  through  the  air.  and  under  the 
oceans.  Today  that  netivor/c  is  so  ivide^ 


spread  and  diversified  that  the  result¬ 
ing;  communications  reliability  is  one 
of  our  important  defense  resources. 
Important  telephone  routes  bypass 
major  target  areas.  Many  dilTerent 
means  of  communication  hack  each 
other  up.  so  that  if  one  is  lost  another 
is  available. 

The  Bell  System  has  also  helped 
create  communications  for  such  vital 
defense  |)ro]ects  as  our  far-northern 


Distant  Early  \^arning  radar  line  for 
protection  from  aerial  attack.  And  it 
is  at  work  now  on  communications  for 
BMEWS  —  the  Ballistic  Missile  Early 
Warning  System.  These  are  just  two 
of  the  many  defense  jobs  that  we 
have  undertaken. 

Sw  ift.  dependable  communication  is 
our  l)usiness.  whether  to  speed  the 
cheerful  voices  of  home  and  industry, 
or  the  sterner  voices  of  defense. 

/Cr  JSL%. 


BELL  TELEPHONE  SYSTEM 
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RCA-2N1300  and  2N1301 


LOW-COST 


COMPUTER  TRANSISTORS 

Now  in  quantity  production . . .  and  avaiiabie! 


RCA-2N 1300  and  2N1301  Germanium  P-N-P  Mesa  Transistors 
offer  these  10  major  benefits  to  designers  of  switching  circuits. 

And  they’re  ready  for  you  now ! 

•  rugged  Mesa  structure— permits  extremely  small  base  width  to  insure  top 
performance  at  high  frequencies 

•  fast  switching  times  with  low  values  of  base  input  current— made 
possible  by  high  frequency  response  and  low  total  stored  charge 

•  high  current  gain— permits  high  fan-out  ratios  (number  of  paralleled 
similar  circuits  per  driver-stage  output) 

•  high  breakdown  voltage  and  punch-through  voltage  ratings— the  result  of 
the  diffusion  process 

•  high  power  dissipation— 150  milliwatts  at  25‘’C— aids  in  the  design  of 
reliable  circuits 

•  high  current  ratings— improve  overall  system  speed 

•  rugged  overall  design— units  have  unusual  capabilities  to  withstand 
severe  drop  tests  and  electrical  overloads 

•  electrical  uniformity— a  result  of  the  diffused-junction  process  used  by 
RCA  in  the  manufacture  of  Mesa  Transistors 

•  especially  well  suited  for  use  at  pulse  repetition  rates  up  to  20  Me 

•  exceptionally  well  suited  to  applications  in  saturation-type  switching 
circuits 

Information  on  RCA-2N1300  and  2N1301  Low-Cost  Mesa 
Transistors  is  available  from  your  RCA  Field  Representative. 

For  technical  data,  write  RCA  Commercial  Engineering, 

Section  J-6()-XX,  Somerville,  X".  J. 


RCA 

TYPE 

Maximum  Ratings^ 
Absolute-Maximum  Values 

Characteristics: 

Common  Emiltar  Circuit.  Base  Input 
Ambient  Tempeiatuie  ol  ?So  C 

Collectoi- 
to  Base 
Volts 

Emitter- 

to-Base 

Volts 

Collector 

Milli- 

amperes 

Iransistor 
Oissipatiofl— ntw 

Minimum  DC 
Current  Gam 

Gam 

Bandwidth 

at  250c 

at  550  c 

at /IOC 

at  collector 
ma=  -10 

at  collector 
ma=  -40 

Product* 

Me 

2N1300 

-13 

-1 

-100 

150 

75 

35 

30 

- 

40 

2N1301 

-13 

-100 

150 

75 

35 

30 

40 

60 

^Maximum  collector  to  emitter 
voltage  ratin£=  -12  volts 


Oscilloscope  wave  form 
showstypical  delay,  rise, 
storage,  and  fall  times 
achieved  with  10-ma  in¬ 
verter  circuit  utilizing 
the  RCA.2N130I  MESA 
TRANSISTOR 


RADIO  CORPORATION  OF  AMERICA 

SmiCONDUCrOR  and  materials  division  •  SOMERVILLE,  N.  J; 


For  collector  ma=  -10  and 
collector  to  emitter  volts  =  3. 

RCA  Field  Offices 

EAST:  744  Brood  St Newark  2,  N ,  J. 
HUmboldt  5-3900 
NORTHEAST:  64  “A"  Street 

Needham  Heights  94,  Moss. 
•Hlllcrest  4-7200 

EAST  CENTRAL:  7 1  4  New  Center  Bldg . 

Detroit  2,  Mich. 

TRinity  5-5600 
CENTRAL:  Suite  1154 

Merchandise  Mart  Plaza 
Chicaga  54,  III. 

WHitehall  4-2900 

WEST:  6355  E.  Washington  Blvd. 

Los  Angeles  22,  Calif. 
RAymond  3-8361 

GOV’T :  224  N.  Wilkinson  Street 

Dayton,  Ohio 
BAIdwin  6-2366 
1625  “K'*  Street,  N.W. 
Washington,  D.  C. 

Dl strict  7 - 1  260 

ALSO  AVAILABLE  THROUGH  YOUR  LOCAL 
RCA  SEMICONDUCTOR  DISTRIBUTOR. 


